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FOREWORD 


This  is  the  fifth  in  a  series  of  reports  concerning  the  comparative  advan- 
tage of  different  United  States  producing  regions  in  supplying  frozen  fruits  and 
vegetables  in  the  national  market.    The  present  study  focuses  on  this  problem 
with  respect  to  frozen  strawberries.    It  presents  sumnary  results  of  studies  of 
production  trends  and  present  location  of  strawberry  production  in  ten  major 
producing  regions,  regional  farm  production,  processing,  and  local  freezing  and 
storage  costs  as  well  as  the  costs  of  interregional  shipment  of  frozen  6lraHberries>. 
The  results  also  are  given  of  estimates  of  regional  consumption  in  a  recent 
year— 1955— and  in  a  future  period~1970.    Finally,  a  summary  is  presented,  based 
on  the  use  of  these  data  in  studies  of  the  economical  allocation  of  total  output 
of  frozen  strawberries  to  the  various  producing  regions  and  the  distribution  of 
these  regional  outputs  to  consuming  regions.    This  problem  is  considered  with 
respect  to  the  known  production  and  consumption  of  1955  and  in  regard  to  pro- 
jected consumption  for  1970.    Several  alternatives  as  to  values  for  important 
determinants  of  production  location — for  example,  different  levels  as  to  projected 
consumption,  cost,  and  technology — are  considered. 

A  more  complete  report  concerning  these  studies  of  the  frozen  strawberry 
industry  is  in  preparation,  and  additional  work  on  similar  studies  of  the 
important  frozen  vegetables  is  in  progress. 

These  studies  are  a  part  of  work  being  carried  on  under  western  regional 
marketing  research.  Project  Number  WM-17,  in  conjunction  with  the  Experiment 
Stations  of  Oregon,  Washington,  and  Hawaii.    Participation  by  the  Calif oniia 
station  has  been  in  cooperation  with  the  Agricultural  Marketing  Service,  Market- 
ing Economics  Research  Division,  of  the  U.  S.  Department  of  Agriculture. 

The  authors  wish  to  acknowledge  the  valuable  assistance  of  many  processors, 
equipment  manufacturers,  and  materials  suppliers  and  of  many  research  and  exten- 
sion workers  in  the  various  producing  regions  who  cooperated  in  the  collection  of 
data.    Particularly  helpful  contributions  were  made  by  Robert  H.  Reed  in  securing 
the  cooperation  of  processing  plant  operators  in  California  and  in  conducting 
studies  of  plant  operation,  by  James  N.  Boles  in  the  formulation  of  linear  pro- 
gramming solutions,  and  by  R.  G.  Bressler  in  planning  various  phases  of  this 
study. 
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REGIONAL  LOCATION  OF  PRODUCTION  AND  DISTRIBUTION  OF  FROZEN  STRAWBERRIES 


by 

C.  C.  Dennis^  and  L.  L.  Sammet^ 
INTRODUCTION 

The  location  of  strawberry  production  in  the  United  States  has  recently 
undergone  exceptional  change,  an  important  aspect  of  which  has  been  the  rapid 
expansion  of  output  in  California  and  the  other  Pacific  Coast  states.  This 
development  has  seriously  challenged  strawberry-producing  areas  that,  because 
of  favorable  climate  or  strategic  location,  previously  occupied  positions  of 
leadership. 

Of  the  many  influences  underlying  this  change,  the  most  important  is  the 
increased  use  of  freezing  in  the  preparation  of  strawberries  for  marketing.  This 
followed  the  perfection  of  freezing  techniques  for  a  variety  of  fruits  and  vege- 
tables, including  strawberries j  the  development  of  efficient  preparation  and 
freezing  plants}  and  expansion  of  cold  storage  warehouse  space  in  both  producing 
and  consuming  centers.    It  has  depended  on  increasing  availability  of  specialized 
facilities  for  transportation  and  for  retail  storage  and  display  as  well  as  wide- 
spread installation  of  home  freezer  storage  facilities. 

The  expanding  market  for  frozen  strawberries  since  World  War  II  opened  new 
production  opportunities  to  regions  well  situated  for  producing  processed  berries. 
The  changes  in  processing  and  marketing  methods  have  been  accompanied  by  technical 
improvements  involving  new  varieties,  improved  disease  and  pest  control,  and 
better  production  equipnent  and  methods.    The  influence  of  varietal  improvements 
has  been  especially  important  in  California  where  new,  long-bearing  varieties  have 
extended  the  production  and  processing  season.    This  has  greatly  increased  the 
efficiency  of  these  operations. 

These  developmaats,  along  with  changes  in  per-capita  consumption  of  straw- 
berries in  various  forms,  the  growth  in  total  population,  and  shifts  in  its 
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distribution  over  the  United  States  have  profoundly  affected  the  comparative 
advantage  of  different  regions  in  the  production  and  processing  of  frozen  straw- 
berries.   This  report  deals  with  the  status  of  regional  production  adjustments 
now  in  progress  and  with  the  problem  of  further  shifts  in  production  location  that 
may  occur  in  the  near  future. 

Study  Procedure 

The  study  of  interregional  competition  with  respect  to  a  given  commodity 
assumes  the  presence,  or  the  possibility,  of  locational  advantage  in  at  least 
some  aspects  of  its  production  and  distribution.    Such  advantages  and  different 
demands  among  the  various  consuming  centers  are  the  basis  for  trade  flows  between 
regions.    With  numerous  producing  and  consuming  centers,  the  pattern  of  these 
flows  is  determined  by  the  interaction  of  economic  forces  in  two  areas.  These 
involve:    (l)  product  price  in  particular  markets,  as  determined  by  the  inter- 
related demands  and  supplies  in  the  various  markets;  and  (2)  the  farm  production 
and  transfer  costs  (for  processing,  storage,  transportation,  and  other  distribu- 
tion services)  determined  for  each  producing  region  on  the  basis  of  the  location 
of  the  region  with  respect  to  markets  and  the  farm  production  and  processing  costs 
within  the  region. 

In  theory  and  in  important  practical  respects,  the  study  of  this  problem 
requires  that  the  market  for  frozen  strawberries  in  many  individual  consuming 
areas  be  considered  in  a  way  that  permits  estimation  of  the  quantities  takoi  in 
each  market  in  relation  to  a  range  in  market  prices  for  frozen  strawberries  as 
well  as  for  other  products  that  consumers  consider  close  substitutes — for  example, 
fresh  strawberides  and  other  fruits.    On  the  production  side,  similar  analyses  of 
the  costs  of  producing  and  processing  strawberries  in  many  different  regions  are 
required.    These  costs  need  to  be  considered  in  each  producing  region  in  relation 
to  the  total  regional  output  of  strawberries  and  the  "prices"  of  local  resources, 
such  as  labor  and  land,  as  determined  by  the  regional  demand  for  their  use  in  the 
production  of  other  crops.    Similarly,  transportation  and  other  transfer  costs 
must  be  considered  in  relation  to  the  total  quantity  and  pattern  of  movement  amcjig 
the  various  producing  and  consuming  regions.    These  various  components  of  consumer 
demand  and  supply  costs  then  must  be  brought  together  in  an  analysis  which  simul- 
taneously considers  all  regional  market  and  production  relationships.    The  soluticr 
of  this  problem  determines  the  optimum  pattern  as  to  production  location  and  the 
allocation  of  regional  outputs  to  various  markets.    If  projections  are  made  as  to 
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production  and  consumption  patterns  in  future  periods,  the  solution  requires  fore- 
casts of  future  demand  and  supply  relationships.    These  forecasts  should  take 
account  of  future  shifts  in  the  capacity  of  strawberry  production  to  attract  land 
and  other  resources  from  their  use  in  tixe  production  of  other  crops  as  well  as 
give  consideration  to  changes  in  demand  determinants.    An  important  aspect  of 
projections  regarding  demand  is  the  possibility  of  future  change  in  consumer 
preference  for  frozen  as  compared  with  fresh  strawberries.    In  such  studies,  the 
"optimum"  solution  usually  is  judged  in  relation  to  minimizing  aggregate  produc- 
tion and  distribution  costs.    This  is  the  criterion  applied  in  the  present  study. 

The  problem  described  above  is  remarkably  complex,  and  a  practical  solution 
requires  the  introduction  of  simplifications.    At  numerous  points,  therefore, 
useful  approximations  to  the  information  ideally  suited  to  such  studies  are  used. 
Producing  regions,  for  example,  have  been  broadly  defined  in  terras  of  ten  major 
areas  in  the  United  States,  plus  Mexico;  and  consuming  regions  have  been  specified 
to  comprise  the  hQ  mainland  states,  plus  the  District  of  Columbia.    Regional  con- 
sumption has  been  estimated  on  the  basis  of  per-capita  consumption  in  a  recent 
year  and  estimated  regional  population,  while  regional  production  and  transfer 
costs — computed  in  simplified  terms  with  respect  to  1957-58  output — have  been  used 
in  lieu  of  the  type  of  regiobal  supply-price  relationships  most  desired.  Projec- 
tions for  a  future  period — 1970  was  selected—are  based  primarily  on  estimates  of 
current  per-capita  consumption  and  regional  population  forecasts.    With  these 
types  of  data,  production  location  and  possible  future  adjustments  were  studied 
with  the  aid  of  linear  progranming  computational  methods. 

The  materials  which  follow  are  confined  largely  to  the  presentation  of  the 
results  of  these  studies.    More  details  will  be  found  in  other  publications.'^ 


1/  A  study  of  processing  costs  in  California — the  results  of  which  were  later 
adjusted  for  application  to  other  regions — was  reported  in  Dennis,  C.  C,  An 
Analysis  of  Costs  of  Processing  Strawberries  for  Freezing  (Berkeley:  University 
of  California,  College  of  Agriculture,  Agricultural  Experiment  Station,  July, 

1958)  ,  77p.    (Giannini  Foundation  Mimeographed  Report  No.  210.)  Processed. 
Estimates  of  farm  production  costs  for  strawberries  were  presented  in  Dennis, 
The  Location  and  Cost  of  Strawberry  Production  (Berkeley:  University 

of  California,  College  of  Agriculture,  Agricultural  Experiment  Station,  March, 

1959)  >  25p.    (Giannini  Foundation  Mimeographed  Report  No.  217.)  Processed. 
In  addition,  materials  developed  by  the  U.  S.  Department  of  Agriculture,  the 
National  Association  of  Frozen  Food  Processors,  and  other  agencies  were  drawn 
upon. 


Descripti've  Background 

The  study  of  locational  advantage  in  the  production  and  processing  of  frozen 
strawberries  is  aided  by  description  of  the  production  trends  and  regional  charac- 
teristics of  this  industry.    In  this  the  close  link  between  the  fresh  and  proc- 
essed markets  is  recognized,  although  the  major  interest  is  in  processed  berries. 

Trends  in  Total  Production 

Total  annual  strawberry  production  in  the  United  States  was  relatively 
stable  during  the  1920 's  and  early  1930 's.    It  decreased  somewhat  during  the  mid- 
1930  's  and  nearly  recovered  to  previous  levels  just  before  World  War  II.  Produc- 
tion during  the  war  period  decreased  drastically,  dropping  over  US  per  cent  from 
19h2  to  19ii3  and  nearly  30  per  cent  more  from  19ii3  to  19hk.    Since  19U6,  however, 
a  gradual  increase  has  been  experienced,  as  shown  in  Figure  1.    Total  production 
in  the  11-year  period  19ii6-1957,  increased  by  295,000,000  pounds  or  11?  per  cent. 
The  1955  production  was  nearly  equal  to  that  of  19li2.  and  only  slightly  below  the 
record  heavy  volume  of  1929.    Both  1956  and  1957  set  new  records  for  strawberry 
production. 

Total  strawberi-y  production  is  utilized  in  two  main  forms,  fresh  and  proc- 
essed.   The  postwar  production  gains  are  mainly  in  processed  output.    This  has 
expanded  by  almost  350  per  cent  since  19ii6,  as  compared  with  a  50  per  cent  growth 
in  the  production  of  fresh  berries.    Most  of  the  growth  in  processed  output 
occurred  in  the  production  of  frozen  strawberries,  which  now  account  for  85  to  90 
per  cent  of  total  processed  output. 

Regional  Composition  and  Production  Patterns 

For  this  study,  the  United  States  was  divided  into  the  ten  producing  regions 
shown  in  Figure  2.    In  addition,  Mexico  was  treated  as  a  supplementary  region  to 
permit  consideration  of  imports  from  that  country.    The  regions  were  selected  to 
define  separate  areas  of  relatively  concentrated  production  and  to  include  in  eadi 
region  contiguous  areas  of  minor  production.    The  geographic  extent  of  the  region 
thus  defined  does  not  indicate  the  volume  of  actual  production,  nor  is  the  loca- 
tion of  major  producing  centers  within  regions  specified.    Major  production  cen- 
ters are  roughly  indicated  in  Figure  2,  however,  by  listing  first  for  each  region 
the  state  that  contains  the  primary  production  center  of  that  region.    While  a 
logical  grouping  was  achieved,  many  alternatives  to  that  selected  are  possible. 


5. 


600 


1946    1948    1950    1952    1954  1956 

Year 


1958  60 


Figure  1.    Annual  straVberry  production  in  the  United  States,  19^(^-1958. 

Source:    U.  S.  Agricultural  Marketing  Service,  Marketing  California  Stravberrles, 
1955  Season  and  19^8  Season  (San  Francisco:    Federal -State  Market  Neve  Service, 
April,  1956,  and  May,  1959). 


Region 


Stales  included 


1  New  York,  P»Bn«ylYOBlo,  Conn«cfleul,  MossaekutelU,  Molnt 

2  Michlgon,  Ohio,  Indiona,  WIsconiln,  Iowa 

3  Virjinio,  North  Corollno,  South  Corollno,  Morjrlond,  Dolowore,  N«w  Joriey 

4  Tonnossto,  Kontucky,  Illinois 

5  Arkansas,  Missouri,  Oklohemo,  Kansas 

6  Florida 

7  Loulsiono,  Toxos,  Alobomo 

8  Woshington 

9  Ortgon 

10  ColKomlo 


FIGURE     2.      Ton  Googrophlcol  R.Blons  Usod  In  fht  Anolysis  of  Sfrowborry  Production. 
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Regional  production  characteristics  of  special  interest  are  trends  in  total 
production,  yield  per  acre,  and  harvesting  season. 

Production 

Not  all  regions  of  the  country  have  shared  equally  in  the  recent  production 
increases — some  have  even  decreased.    Regions  3,  h,  5,  6,  and  7  (roughly  the 
southeastern  quarter  of  the  United  States)  have  declined  in  total  strawberry  pro- 
duction in  the  period  since  19U6,  although  the  trends  in  Regions  h  and  6  are  not 
pronounced.    Regions  1  and  2  have  had  small  average  annual  increases  in  total 
production.    Major  increases  have  occurred  only  in  Regions  8,  9,  and  10 — the 
Pacific  Coast  states.    With  the  exception  of  Region  1,  increases  in  total  annual 
output  have  occurred  only  in  regions  processing  a  fairly  large  quantity  of  straw- 
berries.   This  is  especially  true  in  Regions  8  and  9,  which  produce  almost  ex- 
clusively for  processing.    Region  10  (California),  on  the  other  hand,  has  rapidly 
increased  production  for  both  the  fresh  and  processed  markets. 

Held  Per  Acre 

Total  production  changes  reflect  changes  in  total  acreage  and  in  yield  per 
acre.    And  acreage  changes  are  often  due,  at  least  in  part,  to  the  cost-changing 
influence  of  yield  changes  of  previous  years.    Comparison  of  average  jdeld  data 
for  the  two  6-year  postwar  periods — 19U6-19^  and  1952-1957 — suggest  two  regional 
groupings  with  respect  to  yields.    In  one,  comprising  Regions  1  to  7,  average 
yields  during  the  two  periods  were  roughly  the  same.    They  ranged  fi"om  about 
2,000  potmds  per  acre  in  Region  5  to  slightly  over  3,000  pounds  per  acre  in 
Regions  1  and  2.    In  a  second  grouping — Regions  8  to  10 — ^yields  averaged  higher 
in  both  periods  than  in  the  first  grouping,  and  there  were  substantial  increases 
in  average  yields  in  the  second  as  compared  with  the  first  six-year  period.  In 
Regions  8  and  9,  average  yield  increased  from  considerably  over  3,000  pounds  per 
acre  during  the  period  19U6-1951  to  roughly  ii,200  pounds  per  acre  in  1952-1957. 
Meanwhile,  average  yields  in  Region  10  increased  from  about  11,000  pounds  to 
13,000  pounds  per  acre.    The  regions  of  large  increase  in  yield  per  acre — Regions 
8,  9,  and  10 —  are  also  the  regions  having  recent  large  increases  in  total  pro- 
duction for  processing.    At  the  same  tirre.  Regions  2,  Ij,  and  5,  the  only  other 
regions  in  which  processing  has  been  important  to  the  strawberry  industry  of  the 
region,  have  had  slightly  decreasing  average  yields  and  have  failed  to  show  much 
increase  in  quantities  processed. 
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Harvesting  Season 

The  hai'vesting  season  is  important  in  two  respects:    date  of  harvest  and 
length  of  harvest  period.    Region  6,  with  a  production  period  extending  from  mid- 
December  through  April, has  a  strong  potential  as  a  supplier  of  fresh  markets. 
This  is  true  also  of  Region  7,  in  which  the  harvest  season  runs  through  April  to 
mid-May,  and  Regions  3,  h,  and       in  which  the  season  extends  from  mid-April  to  mid^ 
June.    In  Regions  1,  2,  8,  and  9,  the  season  extends  through  May,  June,  and  July. 
This  harvest  period,  and  location  near  large  consuming  centers,  gives  special 
advantage  to  Region  1  in  the  marketing  of  fresh  berries  during  the  late  spring  and 
early  summer  months.    This  is  also  true  of  Region  2,  although  a  substantial  quan- 
tity of  strawberries  in  Region  2  is  frozen.    Great  distance  from  major  fresh 
markets  not  pre-empted  by  Region  10  gives  potential  importance  to  Regions  8  and  9* 
primarily  in  the  production  of  processed  berries.    In  Region  10,  a  long  harvest 
season, extending  through  the  11  months  January  to  November,  makes  this  area  a 
competitor  in  the  marketing  of  both  fresh  and  processed  berries. 

Approach  to  Einpirical  Analysis 

The  regional  production  pattern  described  briefly  above  and  a  regional  con- 
sumption pattern — developed  in  a  later  section — are  tangible  elanents  of  inter- 
regional competition  in  the  production  and  marketing  of  strawberries  in  the  United 
States.    The  trends  in  regional  production  and  in  the  relative  importance  of  the 
fresh  and  processed  markets  suggest  the  possibilities  of  further  shifts  in  the 
competitive  relationships  among  different  regions.    These  relationships  and  their 
effects  on  the  location  of  strawberry  production  are  subjected  to  empirical  study 
in  the  remainder  of  this  report. 

REGIONAL  PRODUCTION  AND  TRANSFER  COSTS 

The  various  components  of  cost  considered  include  farm  production,  proc- 
essing, storage,  wholesaling,  and  transportation  to  market.    The  local  costs 
of  distribution  and  retailing  in  each  market  are  omitted  on  the  basis  that 
they  are  independent  of  the  source  of  the  berries  consumed  in  a  given  market 
and  so  have  no  effect  on  the  location  of  production.    The  results  of  cost 
computations  for  the  remaining  components  are  given  below. 


■  C  rro- 
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Regional  Farm  Supply  Price 

Farm  production  costs  for  the  ten  producing  regions  defined  in  Figure  2 
were  estimated  in  terms  of  farm  budgets  developed  through  interviews  with  groups 
of  producers  in  each  region.—'''   A  single  value  as  to  production  cost  in  1958  was 
obtained  for  each  region.    This  departs  considerably  from  the  form  of  estimate 
desired,  which  would  indicate  the  amounts  supplied  in  each  region  at  different 
prices.    Its  use  in  studies  of  production  location  requires  the  assumption  that 
relevant  changes  in  quantity  produced  in  any  region  will  not  appreciably  affect 
the  farm  supply  price. 

Circumstances  applying  to  strawberry  production  make  the  use  of  a  single 
value  for  regional  farm  supply  price  a  less  drastic  simplification  than  would  be 
true  for  most  commodities.    For  example,  the  prices  of  many  of  the  important 
materials  and  services  used  in  strawberry  production — such  as  tractors  and 
fertilizers — are  determined  in  a  national  market  and  so  may  be  assumed  to  be 
unaffected  by  local  shifts  among  alternative  crops.    Such  an  assumption,  however, 
is  less  safely  applied  to  the  basic  resource,  land,  and  in  some  situations  to 
labor  and  other  factors. 

A  special  circumstance  applies,  however,  to  the  land  used  in  strawberry  pro- 
duction because  the  land  resources  required  are  not  highly  specialized  and  they 
constitute  only  a  small  percentage  of  total  cropland  in  the  TMited  States.  In 
fact,  total  current  processed  output  in  this  country  probably  could  be  produced 
in  any  one  of  the  present  major  regions  without  requiring  substantial  diversions 
from  land  use  in  other  crops.    In  California,  for  example,  processed  output  in 
1958  amounted  to  133,530,000  pounds  in  a  total  United  States  processed  output  of 
263,800,000  pounds.    With  an  average  1958  yield  of  12,800  pounds  per  acre,  this 
output  required  approximately  10,500  acres  of  California  farm  land.  Production 
of  the  total  United  States  processed  volume  of  263,800,000  pounds  in  California 
would  have  required  an  addition  of  about  10,000  acres  in  this  crop.    In  relation 
to  total  acreage  adaptable  for  strawberry  production  in  Califoraia,  a  shift  of 

this  magnitude  probably  would  not  have  a  significant  effect  on  the  cost  of  land 

2/ 

used  in  strawberry  production.— 


1/  The  results  of  the  study  of  farm  production  costs  for  strawberries  are  more 
fuHy  reported  in  Dennis,  The  Location  and  Cost  .... 

2/  While  labor  might  also  prove  to  be  a  limiting  factor  in  some  situations, 
considerable  flexibility  in  labor  supply  exists  in  most  regions — for  example, 
through  the  use  of  transient  and  vacation-period  labor  and,  in  some  regions, 
through  the  importation  of  foreign  nationals  under  labor  contract. 
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The  method  used  in  estimating  farm  supply  price  is  further  supported  by  re- 
cent technological  developments  in  strawberry  production.    In  California,  for 
example,  these  include  a  new  variety,  the  Solana,  which  is  currently  being  intro- 
duced in  commercial  production .i^    This  variety  promises  high  yield  per  acre  and 

2/ 

is  reported  to  be  of  high  quality  and  well  adapted  to  processing  use.-'  Its 
cultural  requirements  are  less  restrictive  than  for  some  varieties  now  in  commer- 
cial production;  and  it  appears  likely  that  it  can  be  grown  successfully  outside 
the  relatively  cool  midcoastal  areas  now  the  major  source  of  California  processed 
berry  production.    Also,  economical  techniques  for  control  of  verticillium  wilt 
have  recently  been  developed.    Pressures  for  new  land  to  escape  the  effects  of 
wilt,  therefore,  may  be  eliminated  or  greatly  reduced.    The  potential  for  some— 
if  not  all — of  the  above  types  of  development  is  present  in  all  regions,  and  this 
adds  to  the  plausibility  of  the  assumptions  made  here  in  empiric  approximations  of 
strawberry  supply  prices. 

Regional  supply  prices  on  the  above  basis  were  estimated  for  1958,  using 
prices  for  labor,  equipment,  materials,  and  other  services  appropriate  for  each 
region.    The  objective  in  the  budgeting  procedure  was  to  determine  the  average 
production  costs— including  harvesting  and  delivery  to  the  processing  plant— of 
representative  commercial  growers.    The  costs  of  all  inputs  were  considered, 
including  land,  buildings,  machinery  expense,  materials,  and  labor.    Average  costs 
were  determined  by  dividing  total  costs  by  the  yield  expected  during  the  life  of 
the  planting.    Where  equipment  units  customarily  are  used  in  the  production  of 
more  than  one  crop,  their  costs  were  allocated  in  proportion  to  expected  annual 
use  with  each  crop. 

The  results  of  the  regional  farm  production  cost  studies  are  given  in  Table  1, 
in  which  three  groupings  with  respect  to  average  cost  are  apparent.    The  lowest 
cost  group — ^with  costs  in  cents  per  pound  given  in  parentheses — is  composed  of 
Washington  (9.5),  Oregon  (9.7),  and  California  (9.6).    The  next  group  is  composed 
of  Michigan  (11.5),  Tennessee  (11.6),  Virginia  (12.6),  New  York  (13.8),  and 
Arkansas  (l6.7).    Highest  costs  were  found  in  Louisiana  (23.1)  and  Florida  (25.1). 
The  differences  among  regions  are  traceable  to  several  variations  in  local 


1/  Of  new  plantings  in  1959  in  the  southern  coastal  area  of  California,  ap- 
proximately 10  per  cent  are  reported  to  be  of  the  new  Solana  variety. 

2/  For  production  possibilities  with  the  Solana  variety,  see  Bringhurst,  R.  S. 
and~Victor  Voth,  "Summer  Planted  Solana  Berries,"  California  Agriculture,  vol.  13, 
no.  U,  April,  1959,  p.  6. 
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TABLE  1 

Nonharvest,  Harvest,  and  Total  Farm  Production  Costs 
Per  Pound  in  Ten  Regions  of  the  United  States,  1958 


Cost  per  pound 

Region 

State 

County 

Harvest^ 

Nonharvest 

Total!/ 

cents 

1 

New  York 

Erie  and 
Chautauqua 

7.1 

j 

6.7 

13.8 

2 

I^ichigan 

Berrien 

9.2 

h.7  i 

13.9 

Michigan 

Manistee 

7.2 

li.3 

11.5 

3 

Virginia 

Ac  comae  and  North- 
hampton 

9.6 

3.0 

12.6 

Tennessee 

Cumberland 

7.5 

h.2 

11.7 

h 

Tennessee 

Macon 

7.7 

3.9 

11.6 

h 

Tennessee 

Madison 

9.2 

3.1 

12.3 

5 

Arkansas 

White 

10.0 

6.7 

16.7 

6 

Florida 

Hillsborough 

15.1 

10.0 

25.1 

7 

Louisiana 

Tangiapahoa 

10.5 

12.6 

23.1 

8 

Washington 

Whatcom 

U.8 

U.7 

9.5 

9 

Oregon 

Yamhill 

6.6 

3.1 

9.7 

10 

California 

Monterey  and 
Santa  Cruz 

ii.5 

5.1 

9.6 

10 

California 

Stanislaus 

6.7 

6.7 

13. U 

1 

a/  Includes  cost  of  delivery  to  packing  house. 
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circumstances  such  as:    life  of  planting— which  typically  varied  among  regions 
from  one  to  three  or  more  years;  acreage  per  grower— in  which  the  range  of  repre- 
sentative acreage  varied  from  two  to  twenty  acres  per  grower;  yields— which  ranged 
from  slightly  over  2,100  pounds  per  acre  in  Arkansas  to  nearly  23,000  pounds  per 
acre  in  California;  and  labor  wage  rates— where  the  "going"  rate  varied  among 
regions  from  $0.50  to  $1.50  per  hour. 

Regional  Processing  Costs 

Regional  differences  in  costs  of  processing  strawberries  for  freezing,  while 
not  as  large  as  regional  differences  in  farm  production  costs,  are  in  some  situa- 
tions sufficient  to  swing  the  balance  of  production  advantage  in  terms  of  total 
cost  from  one  region  to  another.    Determination  of  regional  processing  cost  was, 
therefore,  given  considerable  emphasis  in  this  study.    This  involved  determina- 
tion of  the  level  of  unit  total  cost  attainable  with  current  prices  for  labor, 
equipment,  and  other  services  in  plants  efficiently  organized  with  respect  to 
methods  and  equipment  now  available .-i^    The  estimates  used  are  based  on  detailed 
studies  in  California  plants,  the  results  of  which  were  adapted  to  reflect  cost 
relationships  in  other  regions. 

California  Processing  Costs 

The  costs  of  processing  strawberries  for  freezing  were  synthesized  in  econcnric- 

2/ 

engineering  studies  based  on  observation  of  actual  processing  operations.—  The 
basic  data  were  obtained  in  intensive  studies  of  seven  California  strawberry 


1/  While  processing  costs  were  studied  with  respect  to  the  effect  of  variation 
in  plant  capacity  rate,  length  of  operating  season,  proportion  of  culls,  and  other 
factors,  no  attenpt  was  made  to  determine  the  effect  of  regional  total  output  on 
processing  costs.    The  results  thus  depart  from  the  theoretical  concept  of  long-run 
supply  price,  but  the  departure  is  of  minor  degree.    Nearly  all  the  important  in- 
puts— except  labor — are  priced  in  a  national  market  and  many — such  as  conveyors 
and  filling  machines — are  types  widely  used  throughout  the  food  processing  industry. 
Shifts  in  the  volume  of  strawberries  processed  in  a  given  region  would,  therefore, 
have  little  effect  on  long-run  regional  supply  price  of  processing  services,  ex- 
cept as  such  shifts  affect  the  economical  capacity  rate  of  individual  plants. 

2/  Only  a  brief  summary  as  to  the  type  of  plant  cost  study  and  results  is  given 
here.    For  details,  see  Dennis,  An  Analysis  of  Costs.  .  .  .    The  methodology  of 
the  processing  plant  studies  is  given  in  French,  B.  C,  L.  L.  Sammet,  and  R.  G. 
Bressler,  "Economic  Efficiency  in  Plant  Operations  with  Special  Reference  to  the 
Marketing  of  California  Pears,"  Hilgardia,  vol.  2li,  no.  19,  July,  1956,  pp.  5U3-721. 
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processing  plants,  ranging  in  capacity  output  rate  from  to  25,000  pounds 

per  operating  hour.    In  these  plants,   time  and  production  studies  were  made  of 
particular  jobs  and  machine  operations.    In  addition,  accounting  records  and 
interviews  with  management  and  supervisory  personnel  were  obtained  to  provide 
ftirther  information  as  to  labor  utilization  and  output,  machine  capacities, 
general  expense  categories,  and  factor  prices.    Similar  data  obtained  in  ten 
plants  processing  Lima  beans  for  freezing  provided  additional  information  in 
regard  to  certain  cost  components  .i'^    Data  concerning  equipment  costs  and  per- 
formance characteristics  were  obtained  from  several  major  equipment  manufacturers, 
local  equipment  fabricators,  and  contractors. 

Data  of  the  type  described  above  were  used  to  develop,  in  relation  to  speci- 
fied outputs,  estimates  of  the  physical  quantities  of  labor,  equipment,  and  other 
services  and  materials  required  in  the  performance  of  particular  operations. 
These  quantity  estimates  were  converted  to  costs  through  the  application  of  appro- 
priate prices.    Comparison  of  costs  with  different  methods  provided  a  basis  for 
selecting  the  least-cost  method  of  performing  each  operation  studied.    The  costs 
so  determined  for  all  direct  operations — and  for  indirect  cost  components  such  as 
the  plant  buildings,  general  supervision,  and  administrative  and  general  expense — 
were  then  combined  to  give  an  estimate  of  total  plant  cost.    Such  calculations, 
performed  with  respect  to  a  range  of  operating  conditions,  provided  a  basis  for 
estimating  processing  costs  in  relation  to  differences  in  length  of  operating 
season,  proportion  of  sort-out  berries,  capacity  rate  of  plant  output,  and  type 
of  container. 

Regional  Processing  Costs 

Processing  cost  relationships  for  the  regions  defined  in  Figure  2  were 
developed  through  appropriate  adjustment  in  the  costs  established  for  California 
plants.    This  required  consideration  of  regional  differences  in  factor  prices 
and  length  of  operating  season  and  their  effect  on  the  choice  of  economical 
methods  for  performing  individual  operations  and  in  organizing  the  complete  plant. 
The  results  of  this  procedure  disclosed  a  considerable  range  in  regional  process- 
ing costs,  attributable  in  part  to  differences  in  wage  rates  and  length  of 


1/  The  results  of  the  study  of  Lima  bean  processing  costs  are  reported  in  Reed, 
Robert  H.,  Economic  Efficiency  in  Assembly  and  Processing  Lima  Beans  for  Freezing 
(Berkeley;    University  of  California,  College  of  Agriculture,  Agricultural 
Ejqjeriment  Station,  June,  1959)-     (Giannini  Foundation  Mimeographed  Report  No.  219.) 
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operating  season.  For  the  purposes  of  later  analysis,  certain  common  character- 
istics among  regions  were  specified.  These — assumed  not  appreciably  to  diminish 
the  realism  of  the  results — are  summarized  below. 

1.  Berry  quality  is  one  of  the  determinants  of  strawberry  processing 
cost.    In  the  absence  of  regional  information  concerning  the  quality 
of  strawberries  received  for  processing,  the  assumption  was  made  of 
uniform  quality.  Sort-outs  plus  rots  averaged  approximately  10  per 
cent  in  the  California  plant  studies,  and  this  percentage  is  used 

as  a  basis  of  cost  comparison. 

2.  Worker  efficiency  does  not  vary  among  regions. 

3.  In  each  region,  the  most  efficient  processing  techniques  are  used 
in  all  phases  of  the  operations. 

ii.    Length  of  processing  season  may  vary  among  plants  in  a  given 

region  as  well  as  among  different  regions.    A  representative  figure 
for  annual  operating  hours  for  plants  in  Regions  3  to  7,  inclusive, 
is  estimated  as  150  hours;  of  plants  in  Regions  1,  2,  8,  and  9 — 
200  hours;  and  of  plants  in  Region  10—1,000  hours. 

B-    The  entire  amount  of  processing  plant  fixed  costs  in  Region  10  is 
allocated  to  strawberry  processing,  as  strawberry  processing  plants 
in  this  region  usually  have  no  other  output.    In  all  other  producing 
regions,  however,  strawberry  freezing  plants  also  process  other 
products,  and  plant  fixed  costs  are  allocated  to  the  various  products 
in  proportion  to  the  customary  annual  use  with  each  product. 

6.  Processing  costs  are  based  on  the  assumption  that  only  a  single  type 
of  container  is  used  in  a  given  plant.    Most  plants,  in  fact,  pro- 
duce berries  in  several  different  types  of  containers, and  in  such 
operations  slightly  different  unit  costs  with  a  given  type  of  con- 
tainer are  obtained  as  compared  with  single-container  operation. 
Relative  costs  among  regions,  however,  are  not  appreciably  affected 
by  this  assumption. 

7.  Since  the  analysis  of  interregional  competition  presented  in  a 
later  section  is  made  on  the  simplified  basis  of  only  two  forms  of 
output — a  retail  package  in  10-ounce  cartons,  packed  2h  cartons 
per  case,  and  a  30-pound  tin— adjusted  costs  were  computed  only  for 
these  two  types  of  container. 

A  summary  of  results  conforming  to  the  above  specifications  is  presented  for 
10-ounce  cartons  and  30-pound  tins  in  Figure  3-    These  charts  indicate  that,  with 
either  type  of  container,  costs  are  substantially  lower  in  large- as  compared  with 
small-capacity  plants;  that  processing  costs  in  Region  10  are  well  below  those  in 
Regions  1  and  2,  while  costs  in  the  latter  regions  are  appreciably  lower  than  in 
Regions  3  to  9.    Comparison  of  the  two  charts  will  show  costs  per  pound  with  the 
carton-type  pack  to  be  slightly  higher  than  with  the  30-pound  tin  (container  and 
sugar  costs  excluded). 


0  5  10  15  20  25 

Hourly  output  rate,  thousand  pounds  of  product 


A.  10 -OUNCE  CARTONS,  24  CARTONS  PER  CASE 


B.  30 -POUND  TINS 


Figure  3.    The  effect  of  type  of  container  and  plant  capacity  output  rate  on  the  costs  of  preparing 
•trawberrlea  for  freezing  In  ten  producing  regions  of  the  United  States,  1958.    (Costs  In  all 
regions  based  on  manual  renewal  from  Inspection  belt  of  10  per  cent  of  the  total  berries  run  and 
a  h  to  1  berry-swjar  ratio.    The  cost  of  nnterlals — rav  product,  sugar,  and  containers — Is  not 
Included.  )2/ 

a/  While  a  single  cost  relationship  Is  shovn  for  each  regional  group,  there  vere  minor  differences 
In  estimated  costs  among  the  regions  In  each  group.    The  differences  vlthln  regional  grcnipa, 
however,  were  too  snail  to  demonstrate  graphically. 
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Total  Processed  Product  Cost 

The  at-plant  cost  of  frozen  strawberries  in  each  region  is  composed  of  the 
costs  of  farm  production  and  delivery  to  the  processing  plant,  preparing  the 
berries  for  freezing,  sugar,  containers,  and  freezing.    Estimated  costs  for  these 
components  are  given  by  region  in  Table  2  for  10-ounce  and  30-pound  containers 
packed  in  plants  of  10,000  and  25,000  pounds  per  hour  capacity.    Since  the  costs 
in  this  table  are  expressed  in  relation  to  net  weight  of  packed  berries,  it  was 
necessary  to  convert  to  a  packed  output  basis  the  unit  farm  production  costs  pre- 
viously given  in  relation  to  farm  output  (the  raw-product  plant  input) . 

Table  2  indicates  that  California,  closely  followed  by  Washington  and  Oregon, 
holds  an  advantage  in  total  at-plant  frozen  product  cost.    Among  eastern  regions, 
costs  are  lowest  in  Regions  2  and  h- 

Transportation  Costs  Between  Producing  and  Consuming  Regions 

The  cost  of  transporting  frozen  strawberries  from  the  producing  region  to 
the  consuming  region  is  the  final  cost  component  considered.    Estimates  of  these 
costs  are  based  on  the  level  and  structure  of  truck  and  rail  rates  in  two  recent 
periods.    Data  for  1955  are  applied  in  an  analysis  of  the  efficiency  with  which 
the  produced  supply  of  that  year  was  allocated  to  the  various  consuming  regions, 
while  rates  for  1957  are  used  in  studies  based  on  projected  consumption  in  1970. 
The  application  of  current  rates  to  projected  1970  conditions  is,  of  course,  not 
an  ideal  procedure,  but  these  are  the  best  available  indication  of  rates  in  nearby 
future  periods.    They  are  considered  particularly  useful  indicators  of  the  rela- 
tive level  of  rates  among  different  regions  in  future  periods  .•i'^ 

Rates  in  1955  and  19^ 

The  basic  transportation  rate  information  used  appears  in  a  recent  publica- 
tion of  the  U.  S.  Depairtment  of  Agriculture,  which  gives  average  1955  and  1957 


1/  Changes  in  transportation  rates  which  do  not  alter  the  structure  of  abso- 
lute differences  in  the  costs  of  product  movement  among  the  various  regions 
would  not  invalidate  the  findings  of  this  study.    Effective  resistance  of 
shippers  in  different  regions  to  changes  in  rates  that  would  alter  the  present 
transportation  cost  relationships  among  regions  may  be  expected,  and  this  lends 
support  to  the  assumption  of  stability  in  rate  structure  that  is  incorporated 
in  the  analysis. 
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tabu;  2 

Total  ProcesBed  Product  Cost  in  the  Preparation  of  Strawberries 
for  Freezing  in  Relation  to  Producing  Region,  Type  of  Container, 
and  Plant  Capacity  Output  Rate,  1958 


Region  and  type 
of  container 

a/ 

Plant 

Sugar^ 

Container^ 

Freezing 
and  first 
month' s 
storage 

Total  at-plant  costsfl/ 

10,000- 
pounds- 
per-hour 
capacity 

25,000- 
pounds- 
per-hour 
capacity 

10,000- 
pounds- 
per-houi' 
capacity 

25, 000- 
pound  s- 
per-hour 
capacity 

cents  per 

pound  of  product 

10- ounce  cartons 

1 

12.267 

2.01*7 

1.858 

1.^1 

1*.933 

.713 

23.32I* 

23.123 

2 

10.222 

2.OU2 

I.85U 

1.876 

I*.  933 

.875 

21.21*5 

21.0l*l* 

3 

11.200 

2.297 

2.065 

1.936 

5.000 

.700 

22.507 

22.260 

k 

10.311 

2.311 

2.079 

1.9^3 

h.933 

.91*2 

21.763 

21.522 

5 

ll»,8UU 

2.392 

2.160 

1.935 

l*.933 

.91*2 

26.671* 

26.1*27 

6 

22.311 

2.281 

2.052 

1.937 

5.067 

1.100 

31*.  821 

31*.  577 

7 

20.533 

2.286 

2.056 

1.81*0 

5.000 

1.100 

32.758 

32.513 

8 

2.3'*5 

2.112 

1.91*7 

l*.933 

.850 

19.723 

19.1*7'* 

9 

8.622 

2.3^*5 

2.112 

1.929 

i*.933 

.850 

19.893 

19.61*1* 

10 

8.533 

1.537 

1.389 

1.855 

'*.933 

.875 

18.886 

18.728 

30-pound  tins 

1 

12.267 

1.571 

1.1»17 

1.9'H 

1.267 

.633 

18.828 

18.66U 

2 

10.222 

I.56U 

l.Ull 

1.876 

1.233 

.7'*7 

16.659 

16.1*96 

3 

11.200 

1.711 

1.521 

1.936 

1.267 

.61*0 

17.81*3 

17.6U1 

k 

10.311 

1.727 

1.537 

1.91*3 

1.233 

.81*8 

17.IOI* 

16.901* 

5 

lU.8UJ» 

1.717 

1.526 

1.935 

1.233 

.8U8 

21.911* 

21.711 

6 

22.311 

1.695 

1.508 

1.937 

1.300 

.983 

30.061 

29.862 

7 

20.533 

1.699 

1.512 

1.8U0 

1.267 

.983 

28.033 

27.831* 

6 

1.831 

I.6U1 

1.91*7 

1.1*00 

.620 

15.168 

1U.96I* 

9 

8.622 

1.826 

1.639 

1.929 

1.1*00 

.620 

15.338 

15.131* 

10 

8.533 

1.337 

1.218 

1.855 

1.1*00 

.800 

lU.830 

1U.703 

a/  Ten  per  cent  of  raw  product  assumed  removed  from  sorting  helt.    Thus,  1.1111  pounds  of  raw  product 
are  required  for  1  pound  of  frozen  berries.    A  1*  +  1  berry-sugar  ratio  is  assumed  so  80  per  cent 
of  the  product  is  strawberries  (20  per  cent  sugar).    Therefore,  to  find  the  cost  of  strawberries  in 
1  pound  of  product,  the  farm  production  price  is  multiplied  by  1.1111  and  this  in  turn  is  multiplied 
by  0.8. 


b/  Since  20  per  cent  of  the  frozen  product  is  assumed  to  be  sugar,  the  cost  of  sugar  In  the  product  is 
0.2  times  the  price  of  sugar.    Regional  sugar  prices  (per  potind),  based  on  estimates  of  sugar  com- 
panies and  brokers,  are  (l)  9.703,  (2)  9-378,  (3)  9.680,  (!*)  9-717,  (5)  9-676,  (6)  9.68I*,  (7)  9-200, 
(8)  9.737,  (9)  9.61*1*,  and  (10)  9-277- 

c/  Estimated  container  costs  ares    For  10-ounce  cartons  per  case  of  2l*  (all  materials):    regions  1,  2, 
1*,  5,  8,  9,  and  10—71*  cents;  regions  3  and  7--75  cents;  and  region  6—76  cents.    For  30-pound  tins 
(each)t    regions  2,  h,  and  5—37  cents;  regions  1,  3,  and  7—38  cents;  region  6—39  cents;  and 
regions  8,  9,  and  10—1*2  cents. 

d/  Sum  of  costs  given  in  this  table  plus  6^  per  cent  of  these  costs  to  cover  processor  selling  costs. 
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refrigerated  truck  and  rail-car  rates  for  transporting  frozen  fl*uits  and  vege- 
tables frcan  many  producing  states  into  12  major  cities  .i^    The  190?  rates  in  this 
report  are  as  published  by  the  Interstate  Commerce  Commission  for  truckloads  and 
carlots-    These  were  used  as  a  basis  for  estimating  the  average  relationship 
between  rate  per  100  pounds  gross  weight  and  length  of  haul.-^    Comparison  of  the 
rail  and  truck  rate-distance  relationships  thus  obtained  indicates  truck  trans- 
portation to  be  lowest  in  cost  for  distances  not  in  excess  of  about  1,220  miles, 
while  rail  transportation  is  least  in  cost  for  greater  distances.    Since  this 
break-even  point  is  based  on  "average"  relationships,  it  does  not  necessarily  apply 
to  specific  point-to-point  movements.    This  is  particularly  true  if  the  compari- 
sons are  based  on  the  zone  rate  structure  used  in  rail  transportation  in  which  the 
rate  increases  in  discontinuous  steps  as  distance  increases.    Another  important 
difference  in  the  truck  and  rail-rate  structures  is  that  beyond  roughly  1,200  miles, 
rail  transportation  rates  increase  very  slightly  with  increased  distance,  while 
truck  rates  appear  to  increase  uniformly—and  much  more  steeply  than  rail — as  dis- 
tance increases. 


1/  U.  S.  Agricultural  Marketing  Service,  Marketing  Research  Division,  Interstate 
Trucking  of  Frozen  Fruits  and  Vegetables  Under  Agricultural  Exemption  (Washington: 
Govt.  Print.  Off.,  March,  1959),  BOp.,  Tables  31-ii2,  inclusive.    (U.  S.  Department 
of  Agriculture   Marketing  Research  Report  No.  316.) 

2/  Truck  transportation  rates  were  found  to  increase  in  a  logarithmic  manner  in 
the  lower  distance  range,  but  arithmetic ally  in  the  higher  range.    A  logarithmic 
regression  on  observations  up  to  5t>0  miles  and  an  arithmetic  regression  on  all 
observations  gave  the  following  results: 

For  distances  less  than  $00  miles,  log  C^  »  0.677577  +  0. 51236 31og  D  (r2»OJt5) 

For  distances  500  miles  or  more,  Ct  =  57.776  +  0. 1121^280  (r2  -  0.9li) 

in  which  Ct  is  the  truck  transportation  cost  in  cents  per  100  pounds  gross  weight 
and  D  is  the  distance  in  miles. 

Rail  rates  present  a  different  pattern,  the  short-haul  logarithmic  relation- 
ship observed  with  truck  rates  being  absent.    Also,  the  zone  rate  structure  for 
rail  transport  is  quite  noticeable,  especially  for  long-haul  movements.    If  aver- 
age linear  relationships  are  computed,  two  equations— reflecting  different  rela- 
tionships for  long-  and  short-haul  rates  are  obtained  as  follows: 

For  distances  less  than  1,000  miles,  Cj.  =  63.3907U5  +  0.108829D  (r2  -  0.79) 

For  distances  of  1,000  or  more  miles,  C^.  »  166.970102  +  O.013027D  (r^  »  0.33) 

in  which  Cj.  is  the  rail  transportation  rate  in  cents  per  100  pounds  gross  weight 
and  D  is  the  distance  in  miles. 
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The  trucking  and  rail  rates  described  above  are  not  strictly  comparable, 
because  greater  costs  of  loading,  unloading,  and  handling  are  Incurred  when 
shipping  by  rail  than  by  truck.    The  difference,  based  on  information  supplied 
by  local  freezing  and  storage  firms,  is  estimated  at  12  cents  per  100  pounds 
(gross  weight).    To  put  rail  and  truck  rates  on  a  comparable  basis,  this  amount 
is  added  to  the  estimated  rail  rates  per  100  pounds. 

Rate  relationships  for  rail  transportation  were  similarly  developed  for 
1957  on  the  basis  of  representative  Interstate  Commerce  Commission  rates  as  pub- 
lished in  the  U.  S.  Department  of  Agriculture  study.    This  was  not  possible, 
however,  for  truck  rates  in  1957    because  of  recent  changes  in  the  status  of 
Interstate  Commerce  Commission  regulation  of  frozen  food  shipments .    These  prod- 
ucts originally  had  moved  in  interstate  shipments  under  regulated  rates,  but 
court  decisions  in  1955  freed  them  from  Interstate  Commerce  Commission  regulation. 
The  use  of  nonregulated  carriers  subsequently  reduced  trucking  charges  to  the 
extent  that,  in  1957,  the  average  of  regulated  and  nonregulated  trucking  rates 
was  15  per  cent  below  the  1955  average.    During  the  same  period,  rail  rates 
increased  an  average  of  10.8  per  cent. 

Frozen  fruits  and  vegetables  were  returned  to  a  regulated  status  by  Congres- 
sional act  in  1958,  making  the  trucking  rates  for  1957  obsolete.    Since  the 
regulated  rates  later  established  were  not  available  at  the  time  of  this  study, 
it  was  necessary  to  adjust  the  most  recently  available  regulated  trucking  rates 
to  a  level  that  would  have  prevailed  under  regulation.    On  the  assvmiption  of  a 
parallel  movenent  in  regulated  rail  and  truck  rates,  the  regulated  trucking  rates 
for  1955  were  increased  by  10.8  per  cait  to  establish  a  level  that  presumably 
would  have  prevailed  in  1957. 

Distances 

Transportation  rates  are  calculated  from  a  given  point  of  origin  to  a  given 
point  of  destination.    There  are  many  points  of  origin  in  each  producing  region 
and  many  points  of  destination  in  each  consuming  region.    To  consider  every 
possible  point-of -origin,  point-of -destination  combination  would  be  far  beyond 
the  capability — or  interest — of  this  study.    The  objective  here  is  to  determine 
general  relationships,  and  for  this  purpose  representative  transportation  dis- 
tances and  resulting  cost  relationships  can  be  employed. 

In  most  regions,  strawberry  production  is  distributed  more  or  less  evenly 
over  a  wide  area  or  concentrated  in  two  or  more  locations.    In  this  study,  a 
point  near  the  geographic  center  of  production  of  each  region  was  chosen  to 


list 
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represent  all  points  of  origin  of  the  region.    Similarly,  a  point  near  the  popu- 
lation center  of  each  constnning  region  was  chosen  as  the  regional  point  of  desti- 
nation.   This  limits  each  production  region  to  one  point  of  origin  and  each  con- 
suming region  to  one  point  of  destination  and  reduces  the  possible  origin- 
destination  flows  to  manageable  proportions.    This  necessary  simplification  makes 
possible  a  solution — one  which  approximates  the  result  which  would  be  obtained  if 
all  possible  origins  and  destinations  were  explicitly  included. 

Points  chosen  to  represent  each  producing  region  and  the  consuming  center  of 
each  consuming  region  (state)  are  given  in  Table  3»  which  also  gives  the  distances 
between  each  of  these  producing  and  consuming  points.    The  distances  given  in 
Table  3  are  taken  from  the  Household  Goods  Carriers'  Bureau,  Mileage  Guide  No. 

Interregional  transportation  costs  are  based  on  these  distances  between 
producing  and  consuming  "points." 

Interregional  Transportation  Costs 

Unit  costs  of  transportation  between  selected  production  and  consuming  cen- 
ters were  computed  on  the  basis  of  the  rate  and  distance  data  described  above. 
Truck  rates  for  1955  were  calculated  from  the  average  rate-distance  relationship 
developed  for  truck  transportation,  while  published  zone  rates  were  used  in  deter- 
mining rates  for  rail  shipment.    The  results  are  given  in  Table  h-    The  table  is 
based  on  the  least-cost  method  of  shipment  for  any  given  movement  and  so  reflects 
the  use  of  truck  transportation  for  shipments  under  1,220  miles  and  rail  facili- 
ties for  greater  distances. 

The  rates  given  in  Table  h  apply  to  the  gross  weight  shipped,  including 

product,  container,  and  shipping  materials.    To  differentiate  transportation 

rates  by  type  of  container  and  to  enable  combination  of  transportation  costs  v±th 

other  cost  components,  it  is  necessary  to  place  them  on  a  net  weight  basis.  This 

was  done  by  application  of  appropriate  conversion  ratios  to  the  transportation 

2/ 

costs  based  on  gross  weight.—'    Net  transportation  costs  calculated  on  the  basis 
of  the  gross  weight  of  a  given  quantity  of  product  are  given  for  10-ounce  cartons 
(2U  cartons  per  case)  and  30-pound  tins  in  Appendix  Tables  A  and  B. 

1/  Household  Goods  Carriers'  Bureau,  Mileage  Guide  No.  U  (Washington,  D.  C: 
December  15,  19lil). 

2/  The  conversion  was  made  as  follows:    A  case  of  2h   10-ounce  cartons  contains 
15  pounds  of  product.    Cartons  and  shipping  materials  for  one  case  are  estimated 
to  weigh  2.5  pounds,  making  a  gross  weight  of  17-5  pounds.    A  30-pound  container 
(net  weight)  is  estimated  at  32  pounds  gross  weight.    With  these  unit  weights,  the 
ratio  for  converting  net  to  gross  weight  is  1.1666?  for  10-ounce  cartons  and 
1.06667  for  30-pound  containers. 
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TABLE  3 

Mileages  Between  Points  In  Producing  and  Consuming  Regions 


Consuming 
state 


City  to  which 
mileage  is 
estimated 


Producing  region- 


,5/ 


r  5  I  r 


10 


Mexico 


miles 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 
North  Dakota 
South  Dakota 
Nebraska 
Keinsas 
Delaware 
Maryland 
District  of 
Columbia 
Virginia 
West  Virginia 
North  CEirollna 
South  Carolina 
Georgia 
Florida 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 
Montana 
Idaho 
Wyoming 
Colorado 
New  Mexico 
Arizona 
Utah 
Nevada 
Washington 
Oregon 
California 


Portland 

Concord 

Burlington 

Boston 

Providence 

New  Haven 

Albany 

Trenton 

Harrisburg 

Sandusky 

Indianapolis 

Chicago 

lansing 

Madison 

Minneapolis 

Des  Moines 

Jefferson  City 

Jamestown 

Sioux  Falls 

Omaha 

Wichita 

Dover 

Baltimore 

Washington 

Richmond 

Charlestown 

Raleigh 

Columbia 

Macon 

Tampa 

Louisville 

Nashville 

Birmingham 

Jackson 

Little  Rock 

Baton  Rouge 

Oklahoma  City 

Waco 

Lewlstown 

Boise 

Casper 

Denver 

Albuquerque 

Phoenix 

Salt  Lake  City 
Reno 
Seattle 
Salem 

Bakersfield 


521* 
k37 
UlO 
U6o 
1*56 
1*19 
285 
357 
299 
250 
1*89 
531* 
1*11+ 
622 
963 
870 
860 
1,298 
1,036 
1,010 
1,201 
1*21 
375 

ItOl* 
1*91* 
1*35 
633 
813 
992 
1,309 
51*7 
,732 
932 
1,135 
1,075 
1,309 
1,282 
1,500 
1,856 
2,291 
1,605 
1,553 
1,800 
2,21*3 
1,981 
2,510 
2,623 
2,751* 
2,61*8 


1,031 

9kk 

917 
967 
963 
883 
792 
760 
636 
260 
256 
179 
99 
267 
608 
513 
5lt6 
91*3 
732 
653 
883 
758 
658 

667 
755 
503 
85U 
878 
896 
1,271* 
369 
559 
777 
9U 
815 
1,081* 
1,000 
1,222 
1,501 
1,931* 
1,215 
1,198 
1,U82 
1,925 
1,621* 
2,153 
2,268 
2,397 
2,330 


769 
703 
739 
661* 
622 
520 
588 
386 

331 
611 
732 
878 
766 
966 
1,307 
1,199 
1,089 
1,61*2 
1,1*31 
1,322 
1,1*33 
188 
255 

217 
107 
1*18 
136 
387 
589 
861 
691* 
71I* 
768 
1,021 
1,071* 
1,169 
1,1*21* 
1,1*85 
2,200 
2,600 
1,91*9 
1,801 
1,978 
2,1*21 
2,290 
2,819 
2,967 
3,063 
2,826 


1,251 
1,166 
1,139 
1,11*6 

1,110 

1,002 

l,0ll* 
868 
756 
503 
303 
1*57 
535 
51*5 

853 
670 
1*30 
1,191 
951 
787 
71*6 
838 
737 

699 
636 
1*19 
562 
1*65 
31*9 
727 
190 
0 
218 
1*03 
360 
577 
710 
785 
1,71*7 

2,011* 

1,377 
1,199 
1,261* 
1,707 
1,701* 
2,233 
2,511* 
2,U77 
2,112 


1,561 
1,1*71* 
1,1*1*7 
1,1*97 
1,1*56 
1,351* 
1,322 
1,231 
1,107 
793 
551 
603 
785 
677 
619 
361 
212 
863 
51*1 
360 
203 
1,226 
1,125 

1,121* 
1,169 
851 
1,095 
1,003 
862 
1,185 
575 
51*3 
628 
550 
280 
61*1* 
2l*2 
1*61* 

1,351 

1,575 
950 
719 
771* 
1,217 
1,221 
1,71*2 
2,105 
2,038 
1,622 


1,513 
1,1*1*7 
1,1*83 
1,1*08 
1,366 
1,261* 
1,332 
1,130 
1,072 
1,11*5 
1,018 
1,181* 
1,222 
1,272 
1,582 
1,397 
1,151 
1,918 
1,671 
1,1*90 
1,388 
1,100 
999 

961 
851 
913 
691* 
U92 
387 
0 

911* 
727 

557 
696 
952 
736 
1,289 
l,ll*i* 
2,1*76 
2,719 
2,082 
1,896 
1,765 
2,171 
2,361 
2,799 
3,235 
3,182 
2,613 


1,722 
1,656 
1,655 
1,617 
1,575 
1,1*73 
1,501* 
1,339 
1,227 
1,080 
839 
933 
1,081* 
1,0U 
1,203 
91*5 
718 
1,1*82 
1,160 
979 
766 
1,309 
X,208 

1,170 
1,107 
998 
983 
791 
589 
736 
767 
577 
1*01 
173 
36I* 

0 

609 
1*1*3 
1,931 
2,01*6 
1,502 
1,2U 
1,076 
1,1*65 
1,672 
2,U0 
2,598 
2,511 
1,92U 


3,11*1* 

3,057 
3,030 
3,080 
3,076 
2,996 
2,905 
2,873 
2,71*9 

2,373 
2,273 
2,089 
2,295 
2,011* 
1,660 
1,81*9 
2,100 
1,363 
1,573 
1,71*5 
1,911 
2,870 
2,771 

2,780 
2,860 
2,566 
2,917 
2,895 
2,863 
3,235 
2,386 

2,511* 
2,678 

2,591 
2,360 
2,598 
2,031* 
2,230 

821 
550 
1,160 
1,1*13 
1,51*3 
1,577 
926 
778 

0 
2l*l 
1,075 


3,275 
3,188 
3,161 
3,2U 
3,207 
3,  no 
3,036 
2,987 
2,860 
2,501* 

2,331 
2,226 

2,1*21* 
2,151 
1,797 
1,881* 

2,0l+7 
1,500 
1,710 
1,71*5 
1,835 
2,985 
2,885 

2,891* 
2,963 
2,61*5 
2,996 
2,935 
2,826 
3,182 
2,1*17 
2,1*77 
2,625 
2,501* 
2,303 
2,511 
1,91*7 
2,11*3 
958 
1*63 
1,165 
1,326 
1,1*56 
1,336 
839 
537 
2l*l 
0 
831* 


3,31*8 
3,261 
3,231* 
3,281* 
3,277 
3,175 
3,109 
3,052 
2,928 
2,577 
2,372 
2,299 
2,1*97 
2,319 
2,105 
1,957 
2,001* 
1,81*3 
1,883 
1,818 
1,660 
3,01*7 
2,958 

2,91*5 
2,961 
2,675 
2,887 
2,735 
2,571 
2,826 
2,399 
2,325 
2,31*0 
2,130 
1,971 
2,137 
1,615 
1,750 
1,327 
71*8 
1,268 
1,361* 
1,061 
715 
81*6 
32I* 
963 
722 
213 


/  .«i  frnra  the  followln«  cities  (numbers  refer  to  producing  region):    (1)  Buffalo,  New  York;  (2) 

^  TlTnl  MlcMaS-  (3)  NorfoS  vSinia-  (1*  Hashville,  Tennessee;  (5)  Joplin,  Missouri;  (6)  Tampa,  Florida, 
SfXn  ^oSel^uisial!^;  (8)'sIat?L,  Washington;  (9)  Salem,  Oregon;  (lO)  Salinas,  California;  and  (Mexico) 
Irapuato,  Guanajuato. 


Source: 


Household  Goods  Carriers'  Bureau,  Mileage  Guide  Wo.  U  (Washington,  D.  C,  December  15,  19l*l). 
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TABLE  k 

Eotlmated  Between  Points  Transportation  Rates  for  Fjozen  Fruits 
and  Vegetables,  Oross  Weight  Basis,  195$-^ 


Consuming!  state 

Producing  r 

egion 

1 

h 

5 

6 

8 

,  ?  ,., 

10  1 

Mexico 

cents 

per  100 

pounds 

Maine 

117 

nh 

lilU 

212 

17U 

190 

196 

216 

216 

216 

2U2 

New  Hanqjshlre 

107 

I6h 

137 

189 

17U 

196 

196 

216 

216 

216 

21*2 

Vermont 

loU 

161 

iia 

186 

17U 

196 

196 

216 

216 

216 

2l»2 

Massachusetts 

109 

166 

132 

187 

17lt 

196 

196 

216 

216 

216 

2k2 

Rhode  Island 

109 

166 

128 

1U8 

I7U 

196 

196 

216 

216 

216 

2U2 

Connecticut 

105 

157 

116 

170 

171* 

196 

196 

216 

216 

216 

2U2 

Kaw  York 

86 

11*7 

12U 

172 

171* 

196 

196 

216 

216 

216 

21*2 

New  Jersey 

97 

lij3 

101 

155 

171* 

185 

196 

216 

216 

216 

221 

Pennsylvania 

88 

152 

93 

Ub3 

182 

178 

196 

216 

216 

216 

221 

Ohio 

81 

82 

126 

im 

11*7 

187 

179 

212 

212 

212 

221 

Indiana 

113 

82 

11,0 

89 

120 

172 

152 

212 

212 

212 

221 

Illinois 

118 

68 

156 

109 

126 

191 

163 

196 

196 

196 

221 

Michigan 

10l» 

50 

2hh 

118 

U*6 

212 

180 

212 

212 

212 

221 

Wisconsin 

128 

83 

166 

119 

131* 

212 

171 

196 

196 

196 

221 

Minnesota 

166 

126 

216 

15U 

127 

212 

193 

189 

189 

196 

221 

Iowa 

156 

115 

193 

133 

97 

212 

16U 

189 

189 

189 

221 

Missouri 

15U 

119 

180 

106 

71* 

187 

139 

189 

189 

189 

202 

North  Dakota 

216 

16U 

216 

192 

155 

216 

196 

181 

131 

131 

221 

South  Dakota 

17U 

iJlO 

216 

165 

119 

216 

188 

181 

181 

181 

221 

Nebraska 

171 

131 

216 

11,6 

97 

216 

168 

131 

181 

181 

202 

Kansas 

193 

157 

216 

1U2 

72 

216 

lljlt 

181 

181 

181 

202 

Delaware 

105 

ly 

70 

152 

171* 

181 

196 

216 

216 

216 

221 

Maryland 

99 

132 

81 

ua 

181* 

170 

191* 

216 

216 

216 

221 

District  of  Columbia 

103 

133 

75 

136 

18U 

166 

189 

216 

216 

216 

221 

Virginia 

113 

U*3 

52 

129 

189 

153 

182 

216 

216 

216 

221 

West  Virginia 

107 

llU 

105 

105 

153 

160 

170 

216 

216 

216 

221 

North  Carolina 

129 

15U 

59 

121 

131 

136 

168 

216 

216 

216 

221 

South  Carolina 

1U9 

156 

101 

110 

171 

113 

1U7 

216 

216 

216 

221 

Georgia 

168 

159 

12U 

96 

155 

101 

121* 

216 

216 

216 

221 

Florida 

208 

212 

155 

lllO 

191 

0 

11*1 

216 

216 

216 

221 

Kentucky 

119 

98 

136 

70 

122 

161 

ll*U 

212 

212 

212 

221 

Tennessee 

UiO 

121 

138 

0 

119 

11*0 

123 

212 

212 

212 

202 

Alabama 

163 

ilt5 

lUU 

75 

128 

120 

102 

212 

212 

212 

202 

MlssisBippl 

185 

l6o 

173 

103 

120 

136 

67 

212 

212 

212 

202 

Arkansas 

179 

3J49 

179 

97 

85 

165 

98 

189 

189 

189 

202 

Louisiana 

216 

180 

189 

123 

130 

iia 

0 

196 

196 

189 

180 

Oklahoma 

216 

170 

216 

138 

79 

216 

126 

196 

196 

181 

202 

Texas 

216 

212 

216 

U)6 

no 

186 

108 

196 

196 

181 

180 

Montana 

216 

212 

216 

212 

196 

216 

196 

150 

165 

"I  AT 

CCJ. 

Idaho 

216 

212 

216 

212 

196 

216 

196 

120 

110 

11*2 

221 

Wyoming 

216 

19U 

216 

212 

196 

216 

196 

181 

181 

181 

221 

Colorado 

216 

192 

216 

193 

139 

216 

191* 

181 

181 

181 

202 

New  Mexico 

216 

212 

216 

212 

1U5 

216 

196 

196 

196 

181 

180 

Arizona 

216 

212 

216 

212 

196 

216 

176 

157 

157 

138 

180 

Utah 

216 

212 

216 

212 

196 

216 

176 

162 

152 

153 

202 

Nevada 

216 

212 

216 

212 

196 

216 

196 

11*5 

118 

92 

202 

Washington 

216 

212 

216 

212 

196 

216 

196  ■ 

0 

79 

161) 

221 

Oregon 
California 

216 

212 

216 

212 

196 

216 

196 

79 

0 

139 

221 

216 

212 

216 

212 

196 

216 

176 

179 

152 

71* 

180 

a/  Gross  transportation  costs,  based  on  mileages  of  Table  5.1,  obtained  as  followsi 


for  distances  firoiii  tero  to  1|15  miles 

Log  Tr  C  »  0.677557  +  0.5l2363Log  D, 

for  distances  from  U16  to  1,220  miles 

Tr  C  -  57.776  +  0.112U28D, 

where 

Tr  C  is  the  transportation  cost  in  cents  per  100  pounds,  and 
D  is  the  between  points  distance  in  miles. 

Gross  transportation  costs  for  distances  of  1,221  or  more  miles  are  estimated  from  zone  rates. 
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Estimates  of  interregional  transportation  costs  applicable  in  19^7  are  based 
on  the  mileages  of  Table  18  and  the  average  rate-distance  relationships  described 
above  .i^    The  relationship  for  rail  rates  was  derived  directly  from  published 
rate-distance  data.    For  reasons  outlined  earlier,  the  relationship  for  truck 
rates  was  obtained  by  upward  adjustment  of  the  results  for  1955  by  10.8  per  cent. 
Estimated  costs  computed  from  these  results  for  selected  interregional  movements 
are  given  in  Appendix  Tables  C  and  D  for  strawberides  packed  in  10-ounce  cartons 
and  30-pound  tins.    As  with  the  estimates  for  1955j  the  costs  given  in  these 
tables  are  based  on  the  use  of  the  least-cost  means  of  shipnent  between  any  given 
points  and  they  have  been  adjusted  to  indicate  the  cost — based  on  gross  weight — 
of  transporting  a  given  net  weight  of  product. 

REGIONAL  CONSUMPTION  ESTIMATES 

In  the  periods  preceding  and  following  World  War  n,  there  have  been  marked 
changes  in  the  pattern  of  consumption  of  strawberries.    During  the  1920 's,  for 
example,  annual  consumption  of  fresh  strawberries  was  at  the  relatively  high 
level  of  k'2  pounds  per  capita.    Consumption  dropped  slightly  to  3.5  pounds  in  the 
1930 «s  and  to  2«1  pounds  in  the  19iiO's.    In  the  1950 's,  per-capita  consumption  of 
fresh  berries  averaged  only  1.5  pounds.    The  decrease  in  consumption  rates  during 
the  19iiO's  can  be  attributed  largely  to  the  disruption  of  production  during  the 
war  period,  while  failure  of  the  fresh  market  to  recover  since  then  can  be  attrib- 
uted in  large  part  to  rapid  growth  in  the  consumption  of  frozen  berries. 

Trends  in  annual  per-capita  consumption  of  strawberries  in  the  postwar  period 
are  shown  in  Figure  h-    The  fresh  market  reflects  variable — and  slightly  decreas- 
ing—per-capita  consumption  in  the  period  19li6-1957.    On  the  other  hand,  annual 
per-capita  consumption  of  frozen  strawberries  shows  a  strong  upward  trend.  This 
has  been  sufficient  to  offset  the  decline  in  per-capita  consumption  of  fresh 
berries  and  to  produce  a  slight  upward  trend—averaging  0,05  pounds  per  year—in 
total  per-capita  consumption.    Despite  this  gain,  total  per-capita  consumption  was 
only  3.0  pounds  in  1957 — less  than  three-fourths  as  much  as  the  average  for  the 
period  1920-1929- 


1/  The  "average"  rate-distance  relationship  for  rail  transport  rather  than  zone 
rates  was  used  in  estimating  1957  rail  rates  in  order  to  facilitate  analysis  in  a 
later  section.    The  same  general  relationships,  however,  are  reflected  in  either 
formulation . 
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1948         1950         1952         1954  1956 

Figure  U.  Per-capita  constimptlon  of  strawberries  in  the  United 
States;  total,  fresh,  and  frozen,  19'»6-1957. 

Source:    U.  S.  Agricultural  Marketing  Service,  Consimption  of 
Food  in  the  Iftiited  States.  1909-32  (Washington:    Govt.  Print. 
Off .  )    (Agriculture  Handbook  No .  62 .  )    Also  Supplements  for 
the  years  1955,  1956,  and  1958. 
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The  changes  in  par-capita  consumption  described  above  suggest  the  importance 
of  determining  how  regional  consumption  is  affected  by  variation  in  the  prices  of 
frozen  strawberries  and  the  products  consumers  consider  close  substitutes  for  them 
as  well  as  evaluating  the  effects  of  other  factors—for  example,  growth  in  the 
availability  of  frozen  foods.    Development  of  this  type  of  estimate  was,  however, 
beyond  the  resources  of  this  study,  and  so  a  substitute  was  sought  in  terms  of 
estimates  of  regional  consumption  in  a  given  year.    These  are  useful  in  testing 
the  efficiency  with  which  the  produced  supply  of  a  past  period  was  distributed. 
And>when  adjusted  for  projected  changes  in  regional  populaticw,  they  contribute 
to  consideration  of  the  efficient  location  of  production  in  future  periods. 

Consuming  Region  Composition 

The  refinement  of  results  through  increased  subdivision  of  the  total  consum- 
ing region  is  limited  by  the  availability  of  suitable  data  regarding  each  sub- 
division and  by  the  practical  need  to  restrict  computations  to  a  minimum  level 
consistent  with  obtaining  useful  results.    Bureau  of  the  Census  population  esti- 
mates are  available  by  states,  and  per-capita  consumption  estimates  can  be  devel- 
oped for  regions  comprised  of  several  states.    Application  of  the  regional  per- 
capita  consumption  estimate  to  each  of  the  states  included  in  a  given  region 
enables  estimation  of  total  consumption  for  each  state.    This  results  in  a  prob- 
lan  of  reasonable  size  and  is  within  the  limits  of  available  consumption  infoma- 
tion.    Each  of  the  mainland  states  and  the  District  of  Columbia  are,  therefore, 
taken  as  consuming  regions. 

Regional  Consumption  Estimation 

This  section  presents  estimates  of  total  r^ional  c  onsumption  in  1955,  a 
recent  year  for  which  the  best  information  is  available.    Projections  also  are 
given  of  regional  consumption  in  1970,  a  year  far  enough  in  the  future  to  be  of 
interest  with  respect  to  possible  shifts  in  the  location  of  production.  The 
consumption  figures  for  1955  were  developed  from  regional  per-capita  consumption 
and  population  estimates  for  that  year,  while  those  for  1970  are  based  on  1955 
per-capita  consumption  and  regional  population  projections  for  1970.    Two  cate- 
gories of  consumption  were  considered,  described  here  as  "retail"  and  "large 
size."    Retail  consumption  is  defined  as  including  all  frozen  strawberries  packed 
in  containers  of  20  ounces  net  weight  or  less.    The  large-size  category  includes 
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all  frozen  strawberries  packed  in  containers  of  more  than  20  ounces  net  weight  j 
and  so  includes  all  institutional  and  manufacturing  packs.  Most  of  the  large-  ' 
size  pack  is  in  containers  of  30  pounds  or  more,  net  weight. 

Regional  Per-Capita  Consumption 

Estimates  of  per-capita  consumption  in  households  are  available  for  1955  with 
respect  to  rather  broadly  defined  regions,  and  these  are  used  as  a  basis  for  esti- 
mating consumption  in  the  retail  category.    Similar  ?nformation  is  not  available, 
however,  in  regard  to  consumption  in  the  large-size  category,  and  so  it  was  neces- 
sary to  develop  rough  approximations  of  regional  consumption  by  indirect  means. 
The  basis  for  the  regional  per-capita  consumption  figures  used  is  as  follows. 

Retail  Par-Capita  Consumption.— Estimates  of  regional  per-capita  consumption 
in  the  retail  category  are  based  on  data  obtained  in  a  survey  of  households  with 
respect  to  the  consumption  of  frozen  fruits  and  vegetables  in  1955--'^   The  results 
relating  to  frozen  strawberry  consumption,  given  in  Table  5,  indicate  considerable 
variation  among  regions  in  the  consumption  of  frozen  strawberries  per  household 
member.    However,  these  figures  cannot  be  applied  directly  to  r^ional  population 
to  estimate  regional  consumption  but  must  be  adjusted  to  aLloir  for  nonhousehold 
members  in  the  regional  population  totals. 

The  first  step  in  adjustment  of  the  regional  per-capita  figure  per  household 
member  was  to  determine  total  per-capita  consumption  for  the  United  States  in  1955* 
This  required  consideration  of  alternative  estimates  of  total  pack  made  by  the 
National  Association  of  Frozen  Food  Processors  and  the  U.  S.  Department  of  Agri- 
culture.   These  estimates  do  not  differ  greatly,  and  both  are  presumed  to  be 
equally  reliable.    The  Department  of  Agriculture  estimate  of  a  total  1955  pack  of 

276,179,680  pounds  was  selected  to  maintain  consistency  in  source  with  respect  to 

2/ 

other  estimates  used  in  this  study.- 


1/  The  information  used  in  this  study  consists  of  preliminary  results  based 
on  U.  S.  Department  of  Agriculture  data  obtained  under  contract  with  the  Market 
Research  Corporation  of  America.    These  data  have  since  been  published.  See 
Reese,  Robert  B.,  Family  Purchases  of  Selected  Frozon  Fruits  and  Vegetables,  1955 
(Washington:    Govt",  frxnt.  Off.,  1959).    lU.  S.  Department  of  Agriculture  Market- 
ing  Research  Report  No.  317.) 

2/  U.  S.  Agricultural  Marketing  Service,  Fruit  and  Vegetable  Division,  Marketing 
California  Strawberries,  1957  Season  (San  Francisco:    Federal-State  Market  News 
Service,  May,  1950;,  P-  30,  Table  l9. 
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TABLE  5 

Consimptlon  Per  Household  Member  and  Per  Capita  of  Frozen 
Strawberries  from  Betail-Size  Containers 


Beglon 

Consumption  per 
household  member 

1  Consuinptlon/ 
1       per  capltstS' 

1 

2 

pounds  per  year 

Nev  England  and 
Middle  Atlantic 

1.035 

0.96433 

East  North  Central 

0.968 

0.90190  , 

West  North  Central 

0.899 

0 .83762 

South  Atlantic  and 
East  South  Central 

0.5^^3 

0.50779 

West  South  Central 

0.1*58 

0.42673 

Mountain  and 
Pacific 

0.500 

0.45686 

United  States 

0.768 

0.72085 

a/  Regional  per-capita  consumption  per  household  member  reduced 
approximately  6.83  per  cent  to  equate  estimated  consun^jtion  and 
disappearance . 


Source: 

Col.  1:    Preliminary  data  from  a  survey  conducted  by  the  Market 
Research  Cojrporation  under  contract  with  the  U.  S. 
Agricultural  Marketing  Service.    These  data,  rounded 
to  two  decimals,  have  since  been  published  in  Reese, 
Robert  B.,  Family  Purchases  of  Selected  Frozen  Fruits 
and  Vegetables,  1955  (Washington;    Govt.  Print.  Off., 
1959)*  p.  83.    (U.  S.  Department  of  Agriculture 
Marketing  Research  Report  No.  317.) 
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To  obtain  total  consumption,  the  figure  for  total  pack  must  be  decreased  by 
29,791,000  pounds  to  allow  for  the  increase  in  cold  storage  stocks  during  1955; 
and  it  must  be  increased  by  13,000,000  pounds  to  account  for  Mexican  imports  in 
1955-'^   Using  the  adjusted  total  and  a  1955  population  figure  of  l61i, 303,000, 
annual  per-capita  consuraptiwi  in  all  forms  was  estimated  as  1.5787  pounds.-^-''' 
Total  per-capita  consumption  was  divided  into  -Wie  "retail"  and  "large  size"  cate- 
gories on  the  basis  of  pack  statistics  indicating  that  it5.66  per  cent  of  the 
strawberries  frozen  in  1955  were  packed  in  cartons  of  20  ounces  net  weight  or 
less.-'''   On  this  basis,  consumption  in  retail  containers  in  1955  was  estimated  as 
0.7208  pounds  per  capita. 

The  estimate  developed  above  on  the  basis  of  aggregate  industry  data  differs 
by  a  small  amount  from  constonption  per  household  member  as  given  in  Table  5* 
The  ratio  of  the  two  estimates  (0.7208/0.768)  was  used  to  adjust  the  regional 
estimates  per  household  member  to  regional  per-capita  consumption.    The  adjusted 
figures  are  given  in  Table  5* 

Consumption  Per  Capita— Large  Size.— As  defined  above,  this  category  inclvides 
all  frozen  strawberries  packed  in  containers  of  more  than  20  ounces  net  weight. 
Several  studies  have  been  made  of  this  segment  of  the  market,  but  none  have  been 
sufficiently  directed  toward  the  regional  aspect  to  permit  differentiation  of 
consumption  by  regions.    Consumption  estimates  by  region  for  this  category  were, 
therefore,  made  on  the  basis  of  a  national  per-capita  consumption  estimate 
adjusted  by  means  of  indices  to  indicate  regional  consumption. 

The  basic  estimate — 1955  national  per-capita  consumption  in  large-size  con- 
tainers— was  obtained  by  applying  to  total  per-capita  consumption,  as  computed 
above,  the  percentage  i^'3h)  of  total  product  packed  in  large-size  containers  in 
19$S»^  With  a  total  per-capita  consinnption  of  1.5787  pounds,  this  yields  an 


1/  Ibid.,  p,  31,  Table  22. 

2/  Population  estimate  fron  U.  S.  Bureau  of  the  Census,  Current  Population 
Report  (Washington:    Govt.  Print.  Off.,  August  9,  1957),  iSlpl    (U.  S.  Department 
of  Coranerce  Series  P-25,  No.  16O.) 

3/  If  the  alternative  estimate  of  total  pack  published  by  the  National  Associa- 
tion of  Frozen  Food  Processors  is  used  (272,179,000  pounds),  total  per-capita 
consumption  in  1955  becomes  1.5592  pounds.    For  pack  estimate,  see  National 
Association  of  Frozen  Food  Packers,  Frozen  Food  Statistics,  1957:    Part  1— Fruit 
(Washington,  D.  C:  March  31,  1958),  p.  20. 

h/  Ibid.,  p.  20. 

Pack  percentage  as  given  in  Ibid.,  p.  20. 
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estimate  of  0.85788  pounds  per  capita  in  the  large-size  category.    R^ional  dif- 
ferentiation with  respect  to  the  national  average  was  developed  along  lines  pre- 
sented in  Table  6.    Column  1  of  this  table  defines  six  broad  regions.    Column  2 
gives  an  index  of  regional  consumption  of  frozen  strawberries  in  the  manufacture 
of  ice  cream.    The  index  represents  per-capita  consumption  in  each  region  as  a 
percentage  of  the  national  average.    These  regional  percentages  were  obtained 
from  the  U.  S.  Department  of  Agriculture  food  consumption  survey  of  1955*  The 
estimates  were  assumed  to  represent  the  regional  relationships  in  the  use  of 
strawberries  in  ice  cream.    They  were  adjusted  to  show  the  use  of  frozgi  straw- 
berries for  this  purpose  on  the  basis  of  percentages  given  in  an  earlier  study 
which  reports  the  use  of  frozen  fruits  and  berries  in  the  ice  cream  industry.—''' 
Similarly,  an  index  of  regional  consianption  of  strawberries  in  the  preserve 
industry  was  developed.-^   This  index  is  given  in  column  3  of  Table  6.    Column  h 
of  Table  6  gives  a  weighted  index  for  large-size  container  use  by  regions.  These 
are  obtained  by  applying  a  weight  of  O.hhh  to  the  regional  index  of  use  in  ice 
cream  manufacture  and  a  weight  of  0.556  to  the  regional  index  of  use  in  the  manu- 
facture of  preserves.    The  ratio  applied  to  the  preserves  index  is  the  estimated 

3/ 

proportion  of  large-size  pack  consumed  in  this  category.—     The  regional  dis- 
tribution of  the  remaining  proportion  (O.IM)  is  assumed  to  folloi^  the  pattern 
of  the  index  computed  for  use  of  frozen  strawberries  in  ice  cream  manufacture. 


1/  Regional  consumption  of  ice  cream  and  ice  milk  was  determined  from  a  1955 
household  food  survey.    See  U.  S.  Department  of  Agriculture,  Food  Consumption 
of  Households  in  the  United  States  (Washington:    Govt.  Print.  Off.,  1957),  p.  36, 
Table  6  (all  urbanizations).    (Household  Food  Consumption  Siu:vey  1955,  Report  1.) 

These  regional  consumption  estimates  were  reduced  to  show  only  frozen 
strawberry  use  on  the  basis  of  percentages  of  total  use  in  the  manufacture  of  ice 
cream  and  ice  milk  that  consist  of  product  in  frozen  form.    The  percentage  data 
were  taken  frm  U.  S.  Agricultural  Marketing  Service,  Distribution  of  Cold  Pack 
Fruits  and  Berries  to  Bulk  Users,  1953  (Washington:    March,  1955),  8p.  Processed. 

The  regional  quantities  resulting  from  the  above  were  then  converted  to 
percentages  of  average  United  States  consumption  in  these  uses. 

2/  Per-capita  consumption  in  this  category — defined  in  terms  of  "jams, 
preserves,  fruit  butters,  etc." — is  available  by  regions  based  on  a  food  con- 
sumption survey  of  1955»    See  U.  S.  Department  of  Agriculture,  op.  cit.,  p.  97, 
Table  12. 


3/  U.  S.  Agricultural  Marketing  Service,  Distribution  of  Cold  Pack  Fruits.  .  . 
p.  U,  Table  3- 
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TABLE  6 

Regional  Per-Capita  Consumption  of  Frozen  Strawberries 
Packed  in  Large-Size  Containers 


Region 

Ice  cream 
per-capita 
consumption 
indexS/ 

Preserves 
per-capita 
consumption 
indexh/ 

Weighted 
large-size 

container 
use  ±nde^ 

Per-capita 
consumption 
pounds  per 
year^ 

Adjusted 
per-capita 
consumptiwi 
pounds  per 

New  England 
and  Middle 
Atlantic 

ft  0  TO 

03.19 

91.599 

.7o5u7 

.70199 

East  North 
Central 

lllt.52 

100.50 

106.725 

.91558 

.91152 

West  North 
Central 

110.75 

100.50 

105.051 

.90122 

.89722 

South 
Atlantic 

72.38 

IO5.U9 

90.789 

.77887 

.775U1 

East  South 
Central  and 
West  South 
Central 

53.20 

IO5.U9 

82.273 

.70580 

.70268 

Mountain  and 
Pacific 

126.95 

lii2.60 

135.651 

1.16373 

1.15857 

Ibited  States 

100.00 

100.00 

100.00 

.85788 

.85788 

a/  Per-capita  consumption  of  ice  cream  obtained  from  U.  S.  Agricultural  Market- 
ing Service  and  U.  S.  Agricultural  Research  Service,  Food  Consumption  of 
Households  in  the  United  States  (Washington:    Govt.  Print.  Off.,  December, 
1956),  p.  36,  Table  6  (all  urbanizations) .    Percentages  of  strawberries  fro- 
zen before  use  in  ice  cream  taken  from  U.  S.  Department  of  Agriculture, 
Distribution  of  Cold  Pack  Fruits  and  Berries  to  Bulk  Users,  1953  (Washington: 
Govt.  Print.  Off.,  March,  1955),  p-  7,  Table  6.    Based  on  an  address  by  Dr. 
H.  Wayne  Bitting  to  the  National  Association  of  Frozen  Food  Packers  Conventien, 
Chicago,  Illinois,  March  15,  1955. 

h/  u.  S.  Department  of  Agriculture,  Food  ConsumptiOTi.  .  .,  p.  97,  Table.  12 
(all  urbanizations)- 

c/  Weighted  average  of  ice  cream  and  preserves  indices.    Preserves  weighting  of 
0.556  based  on  use  by  preservers  of  frozen  strawberries  packed  in  large-size 
containers  in  1953  as  given  in  U.  S.  Department  of  Agriculture,  Distribution 
of  gold  Pack  Fruits.  .  .,  p.  U,  Table  3- 

d/  Weighted  "large  size  container"  use  index  applied  to  United  States  per-capita 
consumption  of  frozen  strawberries  packed  in  large-size  containers. 

e/  Regional  per-capita  consumption  decreased  0.iiU311i  per  cent  to  equate  calcu- 
lated consumption  and  calculated  disappearance  for  1955- 
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The  resulting  weighted  regional  indices,  applied  to  the  national  average  consump- 
tion per  capita,  give  the  estimates  of  regional  per-capita  consumption  shown  in 
column  5  of  Table  6.    The  final  column  of  the  table  adjusts  the  regional  per- 
csqpita  consumption  figures  of  column  5  downward  by  0.lik3lk  per  cent  to  equate 
calculated  consumpticn  and  calculated  disappearance. 

Population 

State  population  estimates  are  taken  from  the  U.  S.  Bureau  of  the  Census 
estimates,  Series  P-25,  No.  160,-^  and  the  single  estimate  given  is  used  for 
19$5.    Four  estimates  of  1970  population  are  given  in  this  series  based  on  dif- 
ferent assumptions  with  respect  to  birth  rate,  death  rate,  and  migration.  In 
this  study,  the  upper  and  lower  extremes  are  avoided,  and  an  average  of  the 
remaining  two  estimates  is  used.    These  population  estimates  are  given  in  Table  7 
for  the  years  1955  and  1970. 

Regional  Consumption 

As  discussed  in  previous  sections,  per-capita  consumption  calculations  are 
based  on  1955  estimates  of  production  and  population  and  are  adjusted  to  equate 
calculated  consumption  and  disappearance  for  that  year.    Regional  per-capita  con- 
sumption is  calculated  for  broad  regions,  and  state  consumption  is  based  on  state 
population  and  per-capita  consumption  of  the  region  in  which  that  state  is  lo- 
cated.   Consumption  in  1970  is  estimated  using  these  1955  per-capita  consumption 
estimates  and  the  1970  population  estimate  described  above.    Table  8  gives  esti- 
mated state  consumption  of  strawberries  from  retail  and  large-size  containers  in 
the  years  1955  and  1970. 

LOCATICW  OF  roOZEN  SUIAWBERRY  PRODUCTION 

Regional  frozen  strawberry  production  and  transfer  costs  and  the  demands  of 
the  various  consuming  regions  determine  the  pattern  of  production  location  and 
interregional  trade  flows  in  this  commodity.    The  remainder  of  this  report  is 
devoted  to  an  analysis  of  these  relationships.    A  preliminary  view  of  this 
problem  can  be  obtained,  however,  by  brief  review  of  the  cost  relationships 


1/  U.  S.  Bureau  of  the  Census,  op.  cit. 


i 
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TABLE  7 

Total  Population  Estimates  by  States,  1955  and  1970 


State 


1955      J  1970" 


State 


1955 


1970 


Maine 

New  Hampshire 

Vermont 

Ii^ssachusetts 

Ebode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Mlimesota 

Iowa 

Missouri 
North  Dakota 
South  Dakota 
Nebraska 
Kansas 
Delaware 
Maryland 
District  of 
Columbia 


thousands 


thousands 


906 

553 
370 

817 
2,200 
16,021 

10,898 
8,9^5 
4,329 
9,301 
7,326 
3,702 
3,190 
2,671 
k,201 
6k3 
683 

1,394 
2,060 

390 
2,7kk 

857 


1,012 
647 
398.5 
5,500.5 
924.5 
2,787 
19,399.5 
6,679.5 
12,384 

11,533 
5,528 

11,097.5 
9,921 
4,468 

3,765.5 

2,911 

4,756.5 
662.5 
737.5 

1,505.5 

2,353 
545 

3,802 

1,058.5 


Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Montana 

Idaho 

Wyoming 

Colorado 

New  ffexico 

Arizona 

Utah 

Nevada 

Washington 

Oregon 

California 


3,579 
1,984 
4,344 
2,308 
3,662 
3,580 
3,0U 
3,414 
3,110 

2,133 
1,802 
2,934 
2,210 
8,748 
629 
612 

312 

1,574 

793 
1,007 
797 
235 
2,607 
1,685 
12,961 


4,455.5 
2,134.5 
5,148 

2,733.5 
4,228.5 
5,411 
3,124.5 
3,978 
3,401 
2,179.5 
1,634.5 
3,639 
2,083 
11,278.5 
739 
749 
389 
2,049 
1,114.5 
1,614 
1,098 
385 
3,569 
2,409 
19,679 


TABLE  8 

Estlaiated  Strawberry  ConBumption  by  State:    1955  and  I970 


State 


Retail- eiza 
contalnersS' 


1955 


Large 


containers- 


1)/ 


Retail-size 
containers^' 


Large  / 
containereS' 


Maine 

873,683 

New  Hafflpshlre 

533,27»^ 

Vermont 

356,802 

Massachusetts 

Rhode  Island 

787,858 

Connecticut 

2,131,526 

New  York 

15,W^9,532 

Mew  Jersey 

5,13'»,093 

Peonsylvaula 

10,509,269 

Ohio 

8,067,538 

Indiana 

3,90V,  3'»6 

Illinois 

8,388,617 

Michigan 

6,607,354 

Wisconsin 

3,338,851 

Minnesota 

2,671,995 

Iowa 

2,237,273 

Missouri 

3,518,825 

North  Dakota 

538,587 

South  DEikota 

572,092 

Nebraska 

1,167,637 

Kansas 

1,725,'*89 

Delaware 

198,037 

Maryland 

1,393,368 

District  of 

Columbia 

^35, 

Virginia 

1,817,371 

West  Virginia 

1,007,1^50 

North  Carolina 

2,205,828 

South  Carolina 

1,171,973 

Georgia 

1,859,517 

Florida 

1,817,878 

Kentucky 

1,528,9W 

Tennessee 

1,733,586 

Alabama 

1,579,218 

Mississippi 

1,083,110 

Arkansas 

768,963 

Louisiana 

1,252,019 

Oklahoma 

9if3,o68 

Texas 

3,733,0U 

Montana 

293,026 

Idaho 

285,106 

Wyoming 

l'»5,3'*8 

Colorado 

720,685 

New  Mexico 

369,l^27 

Arizona 

»i69,121 

Utah 

371,290 

Nevada 

109, '*77 

Washington 

1,2H^,1^97 

Oregon 

California 

6,038,010 

pounds  per  year 


708,l»8l 
'V32,'*39 
289,336 
3,732,1*28 
638,88Jf 

1,720,373 
12,528,228 
J*,l63,30i* 
8,522,104 
8,153,527 
3,945,961 
8,478,027 
6,677,780 
3,774,439  . 
2,862,133 
2,396,476 
3,769,223 
576,913 
612,802 
1,250,725 
1,848,274 
302,410 
2,127,729 

664,528 
2,775,198 
1,538,416 
3,368,387 
1,789,650 
2,839,557 
2,775,973 
2,115,763 
2,398,943 
2,185,328 
1,498,812 
1,266,226 
2,061,657 
1,552,918 
6,147,027 
728,740 
709,044 
361,474 
1,792,307 
918,745 
1,166,679 
923,380 
272,264 
3,020,390 
1,952,189 
15,016,216 


975,902 
623,932 
384,286 
5,304,297 
891,523 
2,687,588 
18,707,520 
6,441,242 
11,942,263 
10,401,668 
4,985,730 
10,008,888 
8,947,797 
4,029,711 
3,154,043 
2,438,300 
3,984,121 
554,921 
617,742 
1,261,031 

1,970,911 
276,744 
1,930,607 

537,493 
2,262,446 
1,083,872 
2,614,089 
1,388,037 
2,147,179 
2,747,637 
1,586,581 
2,019,978 
1,726,985 
1,106,722 

697,486 
1,552,862 

888,874 
4,812,848 

337,619 
342,188 
176,805 
936,106 
509,170 
737,372 
501,632 

175,891 
1,630,533 
1,100,575 
8,990,546 


791,372 
505,946 
311,622 
4,301,324 
722,948 
2,179,400 
15,170,174 
5,223,288 
9,684,138 
10,512,535 
5,038,871 
10,115,569 
9,043,168 
4,072,662 
3,378,484 
2,611,809 
4,267,629 
594,409 
661,700 
1,350,765 
2,111,160 

422,599 
2,948,114 

820,773 
3,454,846 
1,655,116 
3,991,818 
2,119,587 
3,278,827 
4,195,752 
2,195,517 
2,795,253 
2,389,808 
1,531,487 
1,148,527 
2,557,045 
1,463,678 
7,925,153 
856,183 
867,768 
448,366 
2,373,908 
1,291,225 
1,869,931 
1,272,109 
446,049 
4,134,934 
2,790,993 
22,799,484 


a/  Includes  all  containers  of  20  ounces  or  less,  net  weight, 
b/  Includes  all  containers  of  more  than  20  ounces,  net  weight. 
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developed  thus  far.    This  is  done  in  Table  9,  which  demonstrates  the  ability 
of  the  region  of  largest  output  (Region  10,  California)  to  compete  with  frozen 
strawberries  produced  locally  in  each  of  the  remaining  producing  regions. 

The  first  step  in  developing  these  cranparisons  is  to  compute,  for  each 
producing  region,  the  delivered  cost  of  California  frozen  strawberries  at  the 
consuming  center  nearest  the  center  of  production  in  each  region.  Regarding 
Region  1,  for  example,  this  consists  of  California  at-plant  total  unit  cost, 
plus  transportation  costs  to  Albany,  New  York,  the  consuming  center  nearest  the 
producing  area  of  Region  1.    This  is  shown  in  Table  9  to  be  21.57  cents  per 
processed  pound.    The  competitive  "raw  product  value"  for  local  producers,  then, 
is  estimated  by  subtracting  from  the  California  delivered  cost  the  cost  of  trans- 
portation between  local  consuming  and  producing  centers  and  the  processing  costs 
applicable  to  the  local  region.    In  the  above  example,  this  involves  the  deduc- 
tion of  1.11  cents  per  pound  for  transportation  and  11.05  cents  per  pound  for 
processing,  leaving  9. Ill  cents  per  pound  as  the  competitive  "product  value" 
facing  local  producers  on  the  basis  of  California  production  and  transfer  costs 
into  Region  1.    These  values  for  the  ten  producing  regions  are  given  for  both 
10-ounce  cartons  and  30-pound  tins  in  column  6  of  the  table,  where  they  are 
described  as  "imputed  values." 

The  imputed  values  for  processed  product  givaa  in  Table  9  must,  however, 
be  adjusted  for  the  amount  of  culls  removed  and  sugar  added  in  processing  in 
order  to  make  them  comparable  with  local  farm  production  costs.    The  adjusted 
values— giving  the  imputed  local  values  per  pound  of  raw  (farm)  output — are 
given  in  column  7  of  the  table. 

Comparison  of  the  local  imputed  values  of  raw  product  (as  related  to  Region 
10  delivered  costs)  with  local  farm  production  costs  indicates  the  capability 
of  local  producers  in  competing  with  shipments  from  Region  10.    For  example,  the 
imputed  value  of  raw  product  in  Region  1  is  10.8  cents  per  pound  as  compared 
with  estimated  local  farm  production  costs  of  13.8  cents  per  pound.    This  indi- 
cates that  Region  1  berries  cannot  compete  on  a  price  basis  with  frozen  berries 
shipped  from  Region  10.    Similarly,  local  farm  production  costs  are  substantially 
higher  than  the  imputed  value  of  local  raw  product  in  Regions  3,  5,  6,  and  7. 
These  regions  also  appear  unable  to  compete~in  the  consuming  region  nearest 
their  producing  areas — with  inshipraents  from  Region  10.    In  Regions  2  and  k, 
local  farm  production  costs  are  only  slightly  higher  than  the  imputed  values  in 
these  regions  (relative  to  Region  10  output),  while  farm  production  costs  are 
significantly  lower  than  imputed  values  in  Regions  8  and  9.    This  means  that 
Region  10  (California)  has  only  a  narrow  advantage  in  Regions  2  and  k  and  is  at  a 
competitive  disadvantage  in  Regions  8  and  9« 


■  Cj"  i^  ii  <  ^  J  . 
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TABLE  9 

Imputed  Value  of  Local  Regional  Production,  Based  on  Delivered 
Cost  of  California  Frozen  Stravberries,  I958 


Producing 
region  and 
type  of 

Delivered 
cost  of 

Local  imputed  values 

Local 

Selected  geo- 

California 

Local  nonfarm  costs 

Of 

farm 

graphic 

centers 

straw-  / 

Trans-  -^j 
portation- 

0/ 

Prooessing- 

processed  / 
1  product- 

Of  raw  , 
product^' 

production 
costi' 

container 

Production 

Consumption 

berries^' 

1 

2 

3 

5 

7_ 

8 

10-ounce  cartons 

cents  per  pound 

X 

Buffalo 
Hew  York 

Albany 
Hew  York 

21.57 

1.11 

11.05 

9.41 

10.6 

13.8 

0 

Manistee 
Michigan 

Lansing 
Michigan 

21.1»6 

•65 

11.03 

9.78 

11.0 

11.5 

3 

Horfolk 
Virginia 

Richmond 
Virginia 

21.54 

.67 

11.31 

9.56 

10.8 

12.6 

• 

Hashville 
Teimessee 

Hashville 
Tennessee 

21. VI* 

ll.Itj 

9.99 

11.2 

11.6 

Joplin 
Missouri 

Little  Rock 
Arkansas 

21.38 

1.10 

11.83 

8.45 

9.5 

16.7 

6 

Tanipa 
Florida 

Tampa 
Florida 

21.52 

12.51 

9.01 

10.1 

25.1 

7 

Baton  Kouge 
Louisiana 

Baton  Rouge 

XjOuI  r  Iatia 

21.l»0 

— 

12.23 

9.17 

10.3 

23.1 

6 

Seattle 
Washington 

Seattle 
Washington 

20.88 

U.03 

9.85 

U.l 

9.5 

9 

Salem 
Oregon 

Salem 

20.53 

11.02 

9.51 

10.7 

9.7 

10 

Salinas 
California 

Bakersfleld 

19.69 

.96 

10.20 

8.53 

9.6 

9.6 

30-pound  tins 

1 

Buffalo 
Hew  York 

Albany 
Hew  York 

17.29 

1.02 

6.56 

9.71 

10.9 

13.8 

2 

Manistee 
Michigan 

Lansing 
Michigan 

17.20 

•  59 

6.1*4 

10.17 

11.4 

11.5 

3 

Horfolk 
Virginia 

Richmond 
Virginia 

17.27 

.62 

6.64 

10.01 

11.3 

12.6 

Hashville 
Tennessee 

Nashville 
Tennessee 

17.17 

6.79 

10.38 

11.7 

11.6 

5 

Joplin 
Missouri 

Little  Rock 
Arkansas 

17.12 

1.01 

7.07 

9.04 

10.2 

16.7 

6 

Tampa 
Florida 

Tampa 
Florida 

17.25 

7-75 

9.50 

10.7 

25.1 

7 
1 

Baton  Rouge 
Louisiana 

Baton  Rouge 
Louisiana 

17.1i» 

7.50 

9.64 

10.8 

23.1 

8 

Seattle 
Washington 

Seattle 
Washington 

16.66 

6.51 

10.15 

11.4 

9.5 

9 

Salem 
Oregon 

Salem 
Oregon 

le.s'* 

6.51 

9.83 

11.1 

9.7 

10 

Salinas 
California 

Bakersfleld 
California 

15.58 

.88 

6.17 

8.53 

9.6 

9.6 

a/  Region  10  total  at-plant  costs  (from  Table  2)  plus  transportation  costs  to  selected  geographic  centers  (from  Appendix  Tables  C 
~    and  D)  .    Plant  siies  on  which  regional  at-plant  costs  are  based:    Regions  8,  9,  10,  25,000  pounds  per  hour;  Regions  1  to  7, 

10,000  pounds  per  hour, 
b/  From  Appendix  Tables  C  and  D. 

e/  Local  at-plant  total  costs  for  plant  of  appropriate  size  (Table  2)  less  farm  production  costs  (Table  1)  adjusted  for  culls  re- 
~    moved  and  sugar  added  in  processing.    Adjusted  farm  production  costs  ■  (farm  cost  per  pound)  (1.1111) (0.60) . 
d/  Column  (3)  -  column  (4)  -  column  ( 5) . 
e/  Column  (6)  /  (1.1111) (0.80)  . 
f/  From  Table  1. 

^  Dashes  indicate  no  Interregional  transfer  involved  and  so  transportation  coats  are  not  applicable. 
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Ely  extension  of  this  type  of  comparison,  it  could  be  shown  that  the  com- 
petitive positions  of  Regions  8  and  9  relative  to  other  producing  regions  are 
similar  to  that  of  Region  10.    This  means  that  all  three  regions  are  close  com- 
petitors in  the  national  market.    Such  compaidsons,  however,  are  only  suggestive, 
as  they  permit  consideration  of  the  problem  only  on  the  basis  of  each  major 
producing  area,  taken  singly.    An  appropriate  solution  requires  that  the  com- 
petitive relationships  among  all  producing  regions  be  considered  simultaneously. 
This  type  of  analysis  is  given  below. 

The  more  general  solution  makes  use  of  the  estimates  of  production  and 
transfer  costs  developed  in  the  preceding  sections  for  the  ten  strawberry  pro- 
ducing regions  to  estimate  total  delivered  unit  cost  in  any  consuming  region 
from  any  producing  region.    Use  also  is  made  of  the  estimates  of  consumption 
developed  for  a  recent  year — 19^5 — for  ii9  consuming  areas  as  well  as  projections 
of  consumption  in  these  areas  in  1970.    Two  categories  of  consumption  are  con- 
sidered:   "retail,"  involving  product  packed  in  containers  of  20  ounces  or  less 
net  weight I  and  "large  size,"  consisting  of  packs  in  containers  exceeding  20 
ounces  net  weight  and  used  primarily  in  the  manufacture  of  food  products. 

The  regional  cost  and  consumption  estimates  are  the  basis  of  analyses,  using 
linear  programming  techniques,  which  develop  optimal  patterns  of  movement  of  the 
produced  supply  of  frozen  strawberries  in  1955  from  producing  to  consuming  re- 
gions as  well  as  the  location  of  strawberry  production  that  might  be  expected  in 
the  future  under  various  alternative  circumstances. 

The  k9  consuming  regions  consist  of  the  U8  mainland  states  and  the  District 
of  Colvmibia.    The  ten  producing  regions  are  as  defined  in  Figure  2.    Mexico,  from 
which  some  frozen  strawberries  are  imported,  is  also  treated  as  a  producing  area, 
but  it  requires  special  treatment  in  the  analysis  because  of  the  lack  of  produc- 
tion and  transfer  cost  data  pertaining  to  its  output. 

Basic  Assumptions  and  Specifications 

Analysis  of  the  broad  problem  considered  in  this  study  is  aided  by  certain 
simplifying  assumptions  and  specifications.    These,  given  below,  are  not  unreal- 
istic, since  they  retain  the  basic  regional  relationships. 

1.    The  individual  firm  and,  therefore,  the  producing  region,  aim  to 
maximize  profits  and  thus  will  ship  to  the  market  which  yields  the 
largest  returns  after  deduction  of  transportation  costs. 
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2.  Supply  and  consumption  areas  are  treated  as  points.    Supply  points 
are  chosen  near  presently  important  producing  areas.    Where  two  or 
more  important  producing  areas  are  located  within  a  producing  region, 
a  point  midway  between  these  areas  is  chosen.    Consumption  points 
are  chosen  near  the  estimated  center  of  the  consuming  region. 

3.  The  location  of  ice  cream  consumption  is  assumed  to  coincide  with 
the  location  of  ice  cream  manufacture.    This  is  less  likely  to  be 
true  of  preserves  and  similar  products.    With  respect  to  both  cate- 
gories, however,  the  analyses  of  interregional  movements  are  based 
on  the  transportation  cost  of  frozen  product  from  producing  region 
to  point  of  processing. 

h'    Except  when  otherwise  specified,  consumers  are  considered  to  be 
indifferent  to  the  source  of  strawberries  purchased.    This  assumes 
absence  of  quality  or  other  inherent  characteristic  differentials 
among  the  products  of  different  regions  or  indifference  on  the 
part  of  consumers  to  existing  quality  differences. 

The  estimated  costs  of  processing  and  shipping  strawberries  in 
10-ounce  and  30-pound  tins  are  considered  to  be  representative 
of  regional  cost  relationships  for  all  20-ounce  or  less  (retail- 
size)  and  over  20-ounce  (large-size)  containers,  respectively. 
These  particular  container  sizes  are  chosen  because  they  repre- 
sent the  majority  of  the  frozen  strawberry  pack. 

Framework  of  Analysis 


The  analysis  that  follows  is  based  on  several  models,  each  involving  cer- 
tain additional  specifications  or  conditions  that  represent  plausible  possibili- 
ties of  special  interest.    The  models  are  designed  to  demonstrate  the  impact  of 
regional  cost  relationships,  as  determined  in  this  study,  on  production  location 
and  the  probable  effect  of  variation  in  their  costs  and  in  other  locational 
determinants . 

Two  of  the  models  relate  to  production  and  distribution  of  the  quantities 
of  frozen  strawberries  actually  consumed  in  19$5.    The  remaining  models  consider 
future  adjustments  based  on  estimated  regional  consumption  in  1970.    With  regard 
to  both  periods,  consumption  of  each  region  has  been  estimated  as  a  fixed  quan- 
tity.   Output  in  each  producing  region  is,  however,  allowed  to  vary  in  all  except 
the  first  model — 1955  distribution.    Determination  of  source  of  supply  for  each 
consuming  region  then  depends  on  the  total  unit  cost  of  supplying  frozen  straw- 
berries to  that  region.    With  all  except  Model  I,  the  regional  production- 
consumption  flows  are  determined  so  as  to  minimize  the  total  cost  of  production, 
processing,  and  distribution  of  the  total  United  States  consumption  under  the 
conditions  specified  for  each  model. 
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The  general  characteristics  of  the  models  considered  are  indicated  below,  and 
this  is  followed  by  more  detailed  specification  and  results  with  respect  to  the 
individual  models. 

A.  Analysis  of  1955  production  and  distribution 

Model  I:       Regional  production  and  consumption  are  as  observed  in  1955. 

The  distribution  of  produced  supply  is  studied  from  the  stand- 
point of  minimizing  total  transportation  cost  for  the  entire 
output . 

Model  II;     Regional  consumption  is  as  observed  in  1955,  but  the  location 
of  its  production  is  allowed  to  assume  a  pattern  that  would 
minimize  the  total  cost  of  its  production  and  distribution. 

B.  Analyses  based  on  projected  regional  consumption  in  1970 

Model  III;    Regional  consumption  is  as  projected  for  1970.    The  location  of 
production  that  minimizes  the  total  cost  of  producing  and  dis- 
tributing this  supply,  based  on  the  structure  of  costs  prevail- 
ing in  1958,  is  determined. 

Model  IV;      In  this  case,  the  specifications  of  Model  III  are  changed  only 
with  respect  to  transportation  costs.    Several  levels  of  in- 
creased transportation  cost  are  considered  to  indicate  the  ef- 
fect of  shifts  in  this  cost  category  on  regional  production 
allocations. 

Model  Vi       In  this  model,  the  assumption  that  buyers  do  not  discriminate 

with  respect  to  producing  region  in  the  purchase  of  strawberries 
is  abandoned.  The  effect  of  this  on  the  location  of  production 
is  studied  in  terms  of  price  differentials  paid  for  the  product 
of  a  given  region. 

Model  VI:     In  the  above,  the  techniques  of  berry  production  are  considered 
fixed.    Model  VI  is  designed  to  show  the  effect  of  a  cost- 
reducing  technical  advance  in  a  particular  region. 

Model  VII;    The  analysis  to  this  point  is  based  on  the  production  and  trans- 
fer cost  relationships  prevailing  in  1957-58,  or  on  the  assump- 
tion that  any  changes  from  this  level  would  be  proportionally 
the  same  in  all  regions.    Model  VII  is  designed  to  show  the 
effect  of  a  differential  increase  in  cost  level  in  an  important 
producing  region.    This  is  demonstrated  through  consideration 
of  several  levels  of  cost  increase  in  Region  10,  with  costs  in 
the  other  regions  remaining  at  1957-58  levels. 

Model  VIII;  In  the  preceding  models,  per-capita  consumption  of  frozen  straws 
berries  is  assumed  to  remain  at  the  1955  level,  with  population 
growth  accounting  for  all  increased  consumption  in  1970  as  com- 
pared with  1955*    Model  VIII  is  based  on  a  projection  to  1970 
of  the  average  rate  of  increase  in  per-capita  consumption  that 
occurred  in  the  period  195^1-1958.    This  amounts  to  an  increase 
in  1970  regional  consumption  of  approximately  25  per  cent  over 
that  previously  estimated. 

Model  IX i      The  1970  regional  consumption  levels  of  Model  VIU  are  retained 
in  this  model,  but  regional  production  expansion — unlimited  in 
previous  models — is  restricted  to  75  per  cent  of  the  average 
production  for  processing  in  each  region  for  the  period  1953- 
1957. 
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Analysis  of  19$^  Production  and  Distribution 

Model  1—19^5  Distribution 

The  objective  in  the  1955  distribution  model  is  the  determination  of  optimal 
interregional  flows  of  predetermined  production  and  consumption  quantities. 
Total  regional  production  of  frozen  strawberries,  adjusted  for  carry-over  differ- 
ential, was  determined  from  Agricultural  Marketing  Service  estimates.-'^  These 
regional  outputs  were  then  divided  into  "retail"  container  and  "large-size" 
container  packs  on  the  basis  of  percentages  of  each  container  size  packed  in 
each  region.    The  percentages  used  were  determined  from  state  statistics  fur-' 
nished  by  the  National  Association  of  Frozen  Food  Packers.    The  statistics  were 
given  by  state  for  major  producing  states  and,  to  preserve  anonymity  of  indi- 
vidual packer  output,  by  groups  of  states  for  minor  producing  states.  Estimates 
for  minor  regions  are,  therefore,  less  precise  than  for  major  regions.  The 
estimated  total  import  from  Mexico  was  divided  into  the  two  size  categories  as  a 
residual  to  balance  estimated  total  production  and  consumption.    Table  10  gives 
the  estimated  1955  pack  by  container  size  and  region. 

Total  consumption  of  frozen  strawberries  by  container  category  was  calcu- 
lated for  each  state  from  estimated  per-capita  consumption  and  state  population 
data.-^    Having  the  regional  production  and  consumption  totals,  the  transportation- 
cost-minimizing  interregional  flow  is  easily  determined  using  the  "transportation 
model"  of  linear  programming.    In  this  solution,  each  of  the  ii8  states  and  the 
District  of  Columbia  is  taken  as  a  consuming  region,  making  a  total  of  U9«  Of 
the  ten  producing  areas.  Region  1  did  not  produce  a  significant  quantity  of 
frozen  strawberries  in  1955  and  so  is  omitted  from  the  analysis.    The  remaining 

3/ 

nine  regions,  with  the  imports  from  Mexico,  make  a  total  of  ten  producing  regions^ 


1/  U.  S.  Agricultural  Marketing  Service,  Fruit  and  Vegetable  Division,  Market- 
ing'^California  Strawberries,  1957  Season 

2/  The  procedure  followed  in  this  calculation  is  explained  in  an  earlier 
section.    Estimated  state  consumption  quantities  are  given  in  Table  8. 

3/  A  linear  programming  transportation  cost-minimizing  solution  should,  there- 
fore, have  58  interregional  movements.    The  problem  is  set  up  as  a  matrix  of  10 
columns  and  h9  rows.    The  solution  must  have  a  number  of  entries  equal  to  the  sum 
of  the  rows  and  columns  minus  1 — in  this  case,  h9  plus  10  minus  1. 

For  a  nonmathematical  explanation  of  the  solution  procedure,  see  Snodgrass, 
M.  M.,  and  C.  E.  French,  "Simplified  Presentation  of  'Transportation-Problem 
Procedure*  in  Linear  Programing,"  Journal  of  Farm  Economics,  vol.  39,  no.  1, 
February,  1957,  PP«  U0-5l. 
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TABLE  10 

Estimated  1955  Frozen  Strawberry  Pack  by  Producing 
Region  and  Container  Category 


Producing 
regions/ 

Retail-size 
containers 

Large-size  ' 
containers  ( 

pounds  j 

2 

577,07U 

1 

10,lii9,211  i 

3 

515,012 

5ii5,012 

k 

6,10ii,6l3 

10,ijli8,025 

5 

U30,352 

736,5i;5 

6 

1,1^26,960 

l,ii26,960 

7 

1,369,675 

1,369,675  j 

8 

17,08a,729 

I6,ii80,551i 

9 

U2, 012, 260 

36,339,587 

10 

l4li,863,Oli5 

5U,U79,392 

Mexican 
imports 

li,023,l5l 

8,976,8ii9 

Total 

 .  

Il8,ii36,871 

liiO, 951,809 

a/  Region  1  did  not  produce  a  significant  quantity  of 
"   frozen  strawberries  in  1955  and  so  is  omitted.  Mexi- 
can imports  are  added,  leaving  a  total  of  10  regions. 


Source:    Total  regional  production  of  frozen  strawberries 
is  compiled  from  U.  S.  Agricultural  Marketing  Service, 
Fruit  and  Vegetable  Division,  Marketing  California 
Strawberries,  1957  Season  (San  Francisco:  Federal-State 
Market  News  Service,  May,  1958),  Table  2U.    The  totals 
are  divided  into  "retail  size"  and  "large  size"  cate- 
gories on  the  basis  of  pack  information  supplied  by  the 
National  Association  of  Frozen  Food  Packers,  Washing- 
ton, D.  C. 


Transportation  costs  given  in  Appendix  Tables  A  and  B  are  used  in  this  model. 
This  incorporates  in  the  problem  the  zone  structure  of  rail  transportation  rates. 
It  means  that  in  many  cases  identical  rates  apply  from  two  or  more  producing 
regions  to  a  given  consuming  point.    This  is  particularly  true  of  shipments  from 
the  three  western  regions.    There  is,  therefore,  no  single  optimum  solution  for 
this  problem.-''' 

Table  11  indicates  the  general  nature  of  the  transportation  cost-minimizing 
distribution  pattern  for  1955-    Specific  export  quantities  are  shown  for  the  cases 
where  shipments  must  be  made  from  a  specific  producing  region  to  minimize  total 
transportation  cost.    For  the  many  cases  in  which  alternative  sources  of  product 
for  given  regions  give  equal  cost,  the  alternative  producing  regions  and  quantities 
exported  are  grouped.-''' 

Less  than  one-half  of  the  1955  movements  are  identified  as  originating  in  one 
specific  region.    This  would  seem  seriously  to  limit  the  usefulness  of  the  solu- 
tion of  the  problem.    However,  all  movements  can  be  identified  if  the  states  of 
Washington,  Oregon,  and  California  are  considered  to  be  one  producing  region. 
Furthermore,  it  is  of  interest  to  know  what  movements  result  in  an  absolute 
transportation-cost  advantage  and  in  what  areas  some  alternative  movements  are 
possible  without  transportation-cost  disadvantage. 


1/  This  is  similar  in  concept  to  the  "neutral  circuits"  referred  to  in  Koopmans, 
T.  C.,  and  Stanley  Reiter,  "A  Model  of  Transportation,"  Activity  Analysis  of 
Production  and  Allocation,  edited  by  T.  C.  Koopmans  (New  York:    John  Wiley  and 
Sons,  1951),  p.  253.    [Cowles  Commission  Monograph  13.)    The  "neutral  circuits" 
refer  to  a  situation  where  homogeneous  products  destined  for  two  receiving  points 
pass  a  common  point  (such  as  a  cape  or  narrow  passage)  en  route  to  their  destina- 
tions so  that  the  cargoes  could  be  interchanged  without  change  in  total  trans- 
portation cost. 

The  strawbeirry  shipments  of  this  study  do  not  necessarily  pass  a  common 
geographic  point  but  do  pass  common  "transportation  cost"  zones,  resulting  in  the 
same  effect  as  noted  by  Koopmans. 

2/  Because  of  equal  transportation  costs  and  joint  listing  of  Regions  8,  9,  and 
10,"'the  solution  does  not  show  a  total  of  58  interregionsQ.  movements  as  required 
by  the  "transportation  model."    And  the  result  is  not  strictly  a  "solution,"  since 
it  does  not  completely  allocate  production  of  Regions  8,  9,  and  10  to  specific 
regions.    The  ;3oint  allocation  signifies  that  any  one  of  the  large  number  of 
possible  specific  "solutions"  which  in  some  manner  assigned  the  strawberries  from 
Regions  8,  9,  and  10  to  the  consuming  regions  nox^  shown  as  receiving  from  Regions 
8,  9,  or  10,  would  result  in  equal  total  transportation  costs.    Any  one  of  the 
possible  specific  solutions  would  require  that  two  of  the  states  receiving  from 
producing  Regions  8,  9,  or  10  receive  from  two  of  these  regions  or  that  one  con- 
suming region  receive  from  three  producing  regions.    The  total  movements  would 
then  be  58  as  required. 
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lABLE  11 

Optimal  Distribution  Pattern  for  Froion  Strawberries  Paoked  in 
Uetall-Sire  and  Large-Slee  Containers,  1955 


Retail  sire 


Large  size 


Produoing 


Distribution 


Consuming 
region 


Amount 


Produoi 
region^/ 


Distribution 


Consuming 
region 


Amount 


pounds" 


pounds 


Miohigan 


677,074 


Ohio 

Indiana 

Miohigan 


Virginia 


645,012 


Wrginia 


Indiana 
Kentucky 
Tennessee 
Alabama 


1,262,861 
1,528,948 
1,733,686 
1,579,218 


Indiana 
Kontuolcy 
Tennessee 
Alabama 


Missouri 


430,352 


Arkansas 


Florida 


1,426,960 


Florida 


3,273,461 
197,970 
6,677,780 


e4&,012 


3,747,991 
2,115,763 
2,398,943 
2,185,328 


736,545 


1,426,960 


Mississippi 
Louisiana 


117,656 
1,252,019 


Montana 
Washington 


293,026 
1,214,479 


Idaho 

Utah 

Oregon 


285,106 
371,290 
784,974 


10 


New  Mexico 
Arizona 
Nevada 
California 


569,427 
469,121 
109,477 
6,038,010 


8  or  9 


Minnesota 


2,671,996 


8,  9,  or  10 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

Illinois 

Miohigan 

Wisconsin 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Mississippi 

Arkansas 

Oklahoma 

Wyoming 

Colorado 


873,683 
583,274 
366,802 
4,602.747 
787,858 
2,121,526 
15,449,532 
5,134,093 
10,509.269 
8,067,538 
2,641,485 
8,388,617 
6,030,280 
3,330,851 
2,237,273 
3,088,473 
638,687 
872,092 
1,167.637 
1,725,489 
198,037 
1,393,368 
435,174 
1.272,359 
1,007,450 
2,205,828 
1,171,973 
1,859,517 
390,918 
675.317 
768,963 
943,068 
145,348 
720,685 


Mexico 


Texas 

Mississippi 


3,733,014 
290,137 


Louisiana 


Montana 
Washington 


Idaho 

Utah 

Oregon 


10 


Oklahoma 
New  Mexico 
Arizona 
Nevada 
California 


8  or  9 


Minnesota 


8,  9,  or  10 


1,369,764 


726,740 
3,020,390 


709,044 
923,380 
1,952,189 


1,443,572 
918.475 
1,166,679 
272,264 
15,016,216 


2,862,133 


Maine 

New  Hampshire 
Vermont 
Massachusetts 
Rhode  Island 
Connecticut 
New  York 
New  Jersey 
Pennsylvania 
Ohio 
Illinois 
Wisconsin 
Iowa 

Missouri 
North  Dakota 
South  Dakota 
Nebraska 
Kansas 
Delaware 
Maryland 
District  of  Columbia 
Virginia 
West  Virginia 
North  Carolina 
South  Carolina 
Georgia 
Florida 
Wyoming 
Colorado 


708,481 
432,439 
289,336 
3.732,428 
638,884 
1.720,373 
12,528,229 
4,163,304 
8.522.105 
8,153,627 
8,478,027 
3,374,439 
2,396,476 
3,769,223 
576,913 
612,802 
1.250,725 
1,848,274 
302,410 
2,127,729 
664,528 
2,230,106 
1,538,416 
3,368,387 
1,789.650 
2,839,557 
1,349,013 
448,366 
2,373,908 


Mexico 


Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 


1,498,812 
529,681 
691,983 
109,346 

6,147,027 


a/  Region  1  did  not  produce  a  significant  quontity  of  frozen  strawberries  in  1955  and  so  is  omitted.  Mexican 
imports  are  added,  leaving  a  total  of  10  regions. 
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Figures  S  and  6  show  the  market  areas  of  the  supply  regions  as  given  in 
Table  11.    In  these  figures,  the  specific  sources  of  supply — the  producing  re- 
gions—are identified  by  number  in  each  consuming  state.    The  shading  indicates 
areas  to  be  supplied  by  Regions  8,  9,  or  10.    It  is  interesting  to  note  the  shape 
of  the  market  areas  of  the  various  producing  regions.    The  minor  producing  regicms 
dispose  of  their  product  in  immediately  adjacait  consuming  regions.  Regions 
having  somewhat  greater  production  than  is  consumed  in  the  immediate  vicinity, 
supply  adjoining  areas.    The  Region  2  and  Mexican  large-size  container  supply 
areas  are  of  the  shape  expected  from  theoretical  considerations,  with  the  area 
extending  eastward  from  the  producing  region,  away  from  major  exporting  regions. 
The  Region  h  supply  area,  however,  does  not  appear  on  the  maps  to  have  the  shape 
one  would  expect.    This  region  would  be  expected  to  supply  to  the  east  rather  than 
to  the  north  and  south.    The  explanation  lies  in  the  transportation  rate  structure 
and  the  difference  in  location  of  geographical  and  population  centers  of  a  state. 
In  the  rate  structure  from  the  western  regions,  the  same  transportation  rate 
applies  over  much  of  the  eastern  part  of  the  United  States.    Short-haul  transporta- 
tion cost  from  eastern  producing  areas,  on  the  other  hand,  increases  continuously 
with  distance,  and  so  the  minor  eastern  producing  regions  tend  to  supply  the  near- 
est consuming  "points"  regardless  of  direction.    The  consuming  "point"  nearest  the 
producing  "point"  of  Region  h  is  in  Tennessee,  so  Region  h  supplies  Tennessee. 
The  consuming  points  following  in  distance  fi-cm  Region  h  are  Kentucky,  Alabama, 
and  Indiana,  so  the  balance  of  Region  k  production  goes  to  these  states. 

Model  11—1955  Total  Cost 

Model  I  presents  the  efficient  distribution  pattern  with  the  given  regional 
supplies  and  consumptions  of  1955.    Model  II  is  designed  to  determine  the  produc- 
tion location  and  export-import  pattern  for  1955  regional  consumption,  assuming 
an  adjustment  that  would  have  minimized  the  total  cost  of  its  production,  proc- 
essing, and  shipping.    Comparison  of  this  result  and  that  of  Model  I  provides  a 
measure  of  the  efficiency  of  the  actual  pattern  of  production  and  distribution  in 
1955. 

Total  estimated  delivered  costs  are  based  on  1955  transportation  rates  and 
the  1958  processed  product  costs  of  Table  2.    The  nonshipping  costs  are  thus  based 
on  1958  conditions,  resulting  in  an  upward  bias  in  total  cost  and  a  disproportion- 
ately high  weighting  of  nonshipping  costs.    This,  however,  only  strengthens  the 
conclusions  reached  as  a  result  of  this  model. 
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Figure   5.     Optimal  distribution  pattern  for  frozen  strawberries  packed  in  retail-size  containers,  195S. 


Figure'  6.     Optimal  distribution  pattern  for  frozen  strawberries  packed  in  large-size  containers,  19S5» 


Total  cost  determines  the  location  of  production  in  this  model.    The  consump- 
tion needs  of  each  region  are  filled  by  the  producing  region  which  could  have 
produced,  processed,  and  shipped  to  that  region  at  the  lowest  total  cost.    It  is 
assumed  that  any  processing  region  could  expand  production  to  supply  all  consuming 
regions  if  necessary.    Itoder  these  assumptions,  the  solution  indicates  that  '  . 
because  of  its  lower  producing  and  processing  costs,  Region  10  would  have  produced 
all  of  the  Ifaited  States  frozen  strawberries  except  the  quantities  consumed  in 
Washington  and  Oregon.    The  Mexican  imports,  retained  at  the  previously  given 
amounts,  would  have  gone  to  the  states  of  Texas  and  Lotdsiana. 

Efficiency  of  the  195$  Production  Pattern. —Comparison  of  the  total  cost  of 
production,  processing,  and  shipping  resulting  from  the  given  production  locations 
of  Model  I  and  the  "efficient"  production  locations  of  Model  II  provides  an  indi- 
cation of  the  effeciency  of  the  production  pattern  existing  in  195$.  Mexican 
production  and  processing  unit  costs  are  assumed  to  be  equal  to  Region  10  unit 
costs  for  the  pvirpose  of  this  compariscai.    In  Model  I,  the  total  cost  of  produc- 
tion, processing,  and  distribution,  with  efficient  distribution  of  the  existing 
supply,  would  have  been  about  $2ii,08U,000.    This  same  cost  calculated  under  Model 
II,  involving  both  efficient  distribution  and  production  (least  total  cost),  would 
have  been  approximately  $23,li$5,000.    The  difference  is  only  about  1629,000  (2.6 
per  cent  of  the  total  cost)  and  in  these  terms  good  adjustment  is  indicated  in  the 
frozen  strawberry  industry  with  respect  to  location  of  production  in  195$. 

When  the  difference  in  production  location  is  given  on  a  pounds  produced 
basis,  however,  the  industry  does  not  appear  to  be  so  well  adjusted.    In  195$» 
Region  10  produced  nearly  100,000,000  pounds  of  frozen  strawberries — 38  per  cent 
Of  the  total  United  States  consumption.    If  production  had  been  in  long-run 
equilibrium  in  accordance  with  Model  II,  Region  10  would  have  produced  nearly 
2140,000,000  pounds— 92  per  cent  of  the  total  United  States  consmption.  This 
considerable  difference  would  seem  to  indicate  a  great  divergence  between  actual 
and  long-run  equilibrium  production  locations. 

The  reason  for  the  apparently  conflicting  conclusions  to  be  drawn  from  the 
comparisons  on  cost  and  poundage  bases  is  apparent  from  the  production  cost  fig- 
ures of  the  regions  actually  producing  in  195$.    For  instance.  Regions  8  and  9 
were  important  producers  of  s trawberries  for  processing  in  19$$.    The  estimated 
total  processed  product  cost  in  these  regions  is  only  slightly  higher  than  that 
of  Region  10.    Regions  8,  9»  and  10  produced  more  than  82  per  cent  of  the  frozen 
strawberries  consumed  in  the  IMited  States  in  19$$.    The  19$$  production  given  by 
this  model  would,  therefore,  transfer  less  than  11  per  cent  of  the  total  United 


JbsvoX  ©f' 


3i  beqqxris  bna 


alto 


t}  cult:    '.  ^XZ  ^iiOC 


•  fir 


er. 


H  footer  i. 


h6 


States  consumption  into  Region  10  from  eastern  regions.    Since  the  total  delivered 
costs  of  frozen  strawberries  in  eastern  markets  are  only  a  little  higher  for 
berries  from  eastern  than  from  western  producing  regions,  the  per-unit  cost  sav- 
ing would  be  very  small,  and  so  very  large  shifts  in  regional  output  would  sdeld 
small  savings  in  total  cost.    In  terras  of  potential  savings,  therefore,  the 
industry  appears  to  approximate  fairly  well  an  optimuM  production-distribution 
pattern. 

Analyses  Based  on  Projected  Regional  Consumption  in  1970 

The  analyses  based  on  projected  regional  consumption  in  1970  indicate  the 
location  of  production  that  minimizes  total  cost  of  production  and  distribution 
under  the  conditions  specified  in  particular  models  and  using  costs  for  the 
1957-58  period.    This  implies  that  costs  will  not  change  between  1957-58  and  1970. 
The  results  will,  of  course,  be  in  error  if  changes  in  the  relationships  among 
cost  components  are  large  enough  to  change  the  production  allocation  for  at  least 
one  consuming  region.-'''   Certain  types  of  cost  changes,  however,  could  occur 
without  invalidating  the  analysis.    This  is  true,  for  example,  if  the  cost  rela- 
tionships ronain  unchanged;  that  is,  if  all  costs  change  by  the  same  percentage. 

In  first  approximations  to  a  productian-consuraption  balance  in  each  of  the 
following  models,  the  processing  cost  used  is  that  applicable  to  plants  of  25,000 
pounds  per  hour  capacity  rate.    If  any  regions  were  allocated  a  very  small 
quantity  through  this  initial  calculation,  their  processing  costs  were  adjusted 
upward  to  the  level  of  plants  of  10,000  pounds  per  hour  capacity.    The  previously 
determined  production-consumption  balance  was  then  adjusted  to  conform  with  the 
revised  cost  structure. 

Mexican  production  and  processing  costs  are  not  known,  and  so  Mexican  impoirts 
cannot  be  estimated  on  a  long-run  basis.    Imports  from  Mexico  were  assumed  to 
remain  at  the  1955  level  and  were  allocated  to  consuming  regions  on  the  basis  of 
minimizing  transportation  cost. 


1/  The  effect  of  relative  cost-component  change  is  demonstrated  in  Model  IV, 
where  assumptions  as  to  possible  future  changes  in  transportation  rates— other 
costs  remaining  unchanged— are  studied  with  respect  to  their  effect  on  regional 
production  allocations. 
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Model  in~1970  Unrestricted  Total  Cost 

In  this  model,  based  on  estimated  1970  consumption,  the  only  determinant  of 
production  location  is  cost.    The  region  which  can  produce,  process,  and  ship  the 
product  to  any  consuming  area  at  the  lowest  total  cost  will  supply  all  of  that 
market. 

Production  costs  of  Regions  8,  9,  and  10  are  approximately  equal.  These 
regions  also  are  about  the  same  distance  from  the  other  major  consuming  markets, 
and  so  transportation  costs  are  approximately  equal.    Although  processing  costs 
are  not  a  large  part  of  the  total  cost  where  all  other  costs  are  nearly  equal — 
as  in  this  case — small  differences  in  processing  costs  are  sufficient  to  allocate 
large  quantities  of  production.    Region  10  processing  costs  are  lowest  of  all 
regions  for  both  container  categories,  giving  this  region  a  total  cost  advantage 
over  Regions  8  and  9  in  production  for  consumption  outside  these  regions.  Region 
10  has  a  transportation  cost  disadvantage  with  respect  to  all  regions  other  than 
8  or  9  when  shipping  to  eastern  markets. 

Because  regions  which  have  only  slightly  higher  at-plant  processed  product 
cost  than  Region  10  have  equally  high  transportation  costs,  and  regions  of  com- 
paratively  low  transportation  cost  have  high  at-plant  processed  product  costs, 
Region  10  h4s  a  total-cost  advantage  over  most  of  the  United  States.  Therefore, 
on  a  least- total-cost  basis.  Region  10  would  supply  all  of  the  estimated  1970 
consumption  of  frozen  strawberries  in  the  United  States  with  only  four  exceptions? 
Washington  would  be  supplied  by  Region  8j  Oregon  by  Region  9;  Tennessee  (large- 
size  containers  only)  by  Region  hi  and  Mexican  imports,  assumed  to  continue  at 
the  1955  level,  would  be  absorbed  primarily  by  Texas.    The  remainder  of  United 
States  consumption — nearly  300,000,000  pounds  and  93  per  cent  of  the  total  would 
be  produced  in  Region  10. 

Model  IV— 1970  Iftirestricted  Total  Cost  With  Transportatiwi  Rate  Increase 

With  transportation  cost  an  important  part  of  delivered  cost  in  consuming 
markets—especially  for  West  Coast  production — the  total-cost  advantage  demon- 
strated above  for  Region  10  (California)  may  be  adversely  affected  by  increased 
transportation  cost.    Model  IV,  therefore,  considers  the  effects  of  increased 
transportation  cost  at  several  levels.    The  results  show  that  rather  large 
changes  in  the  general  level  of  transportation  costs  are  required  to  produce 
substantial  changes  in  the  production  location  pattern. 

If,  for  instance,  rates  from  all  regions  were  increased  10  per  cent,  the 
only  change  would  be  that  Region  2  could  then  produce  in  large-size  containers 
at  lowest  total  coat  for  the  states  of  Michigan  and  Illinois.    This  would  cause 
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an  increase  in  Region  2  production  from  zero  to  19,000,000  pounds.    If  the  trans- 
portation rates  were  increased  20  per  cent.  Region  2  production  would  Increase  to 
nearly  itli,000,000  pounds  as  a  result  of  becQming  the  region  of  least  total-cost 
production  for  Ohio  and  Indiana  large-size  containers  and  for  Michigan  retail 
containers.    Region  it  would  assume  production  of  retail  containers  for  Tennessee. 
At  a  transportation  rate  increase  of  30  per  cent,  Region  2  would  increase  total 
production  to  about  ^,000,000  pounds,  and  at  a  hO  per  cait  transportation  rate 
increase,  it  would  expand  to  more  than  73*000,000  pounds.    If  rates  increased  50 
per  cent,  Region  2  would  become  the  least-total-cost  producing  region — for  both 
retail  and  large-size  containers — for  the  five  comparatively  populous  states  of 
Illinois,  Indiana,  Ohio,  Michigan,  and  Wisconsin. 

Table  12  shows  the  estimated  1970  production-consumption  balance  that  would 
result  with  a  ^  per  cent  rate  increase.    Region  h  production  is  2,000,000  pounds 
greater  than  under  1957  transportation  rates.    Region  2  would  receive  the  most 
benefit  trm  the  transportation  rate  increase,  since  production  would  increase 
from  zero  to  over  77,000,000  pounds~2ii  per  cent  of  total  United  States  consump- 
tion.   All  of  the  gains  of  Regions  2  and  h  would  represent  reductions  in  Region 
10  production, which  would  decrease  from  93  to  67  per  cent  of  United  States  con- 
sumption. 

The  product! wi  allocations  determined  above  on  the  basis  of  uniform  trans- 
portation rate  increases  among  regions  would  be  quite  different  if  relatively 
larger  rate  adjustments  were  to  occur  in  given  regions.    The  competitive  advantage 
of  regions  e:q)eriencin6.  the  relatively  higher  transportation  cost  would,  of  course, 
be  reduced. 

Model  V— 1970  Total  Cost  With  Regional  Price  Differentials 

Whether  there  are  inherent  quality  differences  in  strawberries  produced  in 
different  regiwis  for  which  consumers  are  willing  to  pay  could  be  determined  only 
through  a  demand  analysis  which  considered  strawberries  of  different  origins  to 
be  different  products.    Such  an  analysis  has  not  been  made. 

It  is  generally  agreed  among  industry  representatives  that  consumers  do  not 
have  a  measurable  preference  for  strawberries  of  specific  regional  origin.  The 
proponents  of  differential  pricing  by  region  argue  that  this  is  because  consumers 
have  not  been  gixroj  the  opportunity  to  know  the  origin  of  frozen  strawberries  and 
thereby  to  associate  quality  and  region.    Quality  and  brand  are  considered  more 
likely  to  be  associated.    If  there  were  significant  differences  in  quality,  it 
would  seem  that  "best  quality"  brands  would  seek  the  product  of  "best  quality" 
regions  and  be  willing  to  pay  a  premium  for  that  product.    If  this  condition  exists 
in  the  present  market,  it  is  only  to  a  limited  extent. 
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TABLE  12 

Estimated  1970  Produotlon-Consumption  Balance  for  FroBen  Strawberries  Packed 
in  Retail-Size  and  Large-Size  Containers,  With  Trafisportation 
Rates  50  Per  Cent  Higher  Than  in  19675/ 


Retail  size 

Large  size 

Distribution 

Distribution 

Producing 

Consuming 

Producing 

Consuming 

*  tJ  gL  Oil 

region 

Amount 

region^/ 

rsEion 

Amount 

pounds 

pounds 

6 

unxo 

2 

Ohio 

XU , Ol c , OCS 

Indlaji& 

ft,9oo, loO 

Indiana 

c  r\%a  R71 

11  j.inoi8 

10,008,000 

Illinois 

in  1 1 K  KAQ 
iSjf  ilO,DDy 

Micnigan 

8,947,797 

Miclilgan 

y  >u^o , loo 

Wisconsin 

4f029f 711 

Wlsoonsin 

A 
•a 

'  1 '  D 1 — 1  n  A  a  a  A  a 

i.        5  B  e  e 

O   m  Q  0*70 
cSyUlVy  9/0 

4 

Tennessee 

8 

Montana 

o 
o 

Montana 

OOD,  J.Ov 

Washington 

1  joOy06o 

Washington 

Oregon 

1,100,075 

9 

Idaho 

OO 1 ,  f  OO 

Oregon 

in 

Maine 

975,902 

10 

Maine 

7Q1  ''^79 

/  y  1  >  o  f  c 

New  Hampshire 

623,932 

New  Hampshire 

oO&, y4b 

Vermont 

384,286 

Vermont 

^  1 1  coo 

oil  9  Oct: 

Massachusetts 

6,304,297 

Massachusetts 

4,301,324 

Rhode  Island 

891,523 

Rhode  Island 

TOO    QA Q 

Connecticut 

2,687,588 

Connecticut 

2,179,400 

New  York 

18,707,520 

New  York 

15,170,174 

Nerw  Jersey 

6,441,242 

New  Jersey 

6,223,288 

Pennsylvania 

11,942,263 

Pennsylvania 

9,684,100 

Minnesota 

3,154,043 

Minnesota 

3,378,484 

Iowa 

2,438,300 

Iowa 

2,611 ,809 

Missouri 

3,984,121 

Missouri 

A     fiCT  COO 

4, 267, 629 

554,9  21 

Worth  DaJcota 

oouth  Dakota 

617,742 

South  Dfidcota 

bo  1 ,  /UU 

Nebraska 

1, 261,031 

Nebraska 

l,<dOU,  f  DO 

Kansas 

1,970,911 

E^sas 

Oil!     1  RC\ 

2,lll,loU 

Delaiffare 

^il  C  TAA 
CfOf /44 

Delaware 

4.99  BQQ 

Maryland 

1 ,  yoo ,  DU  f 

Maryland 

9  Q4.fl  114 

yisT^rxox  oi  uoxuniDia 

flpO  773 

Virginia 

2, 262,446 

Virginia 

O  ,TtOTr  y  0*tD 

West  Virginia 

1,083,872 

West  Virginia 

1 ,ODO, XIO 

North  Carolina 

2,614,089 

North  Carolina 

«   QQ1    m R 

o , yyi f oio 

South  Carolina 

1,388,037 

South  Carolina 

•1    1  1  Q  K07 
2,liy, OO  r 

Georgia 

2,147,179 

Georgia 

Florida 

2,747,637 

Florida 

4,195,752 

Alabama 

1,726,985 

Alabama 

2,389,808 

Mississippi 

1,106,722 

Mississippi 

1,531,487 

Kentucky 

1,586,581 

Kentucky 

2,195,517 

Arlcansas 

by  1 , 4oo 

Arkansas 

1   148  527 

Louisiana 

1,552,862 

Louisiana 

1,505,349 

Oklahoma 

888,874 

Oklahoma 

1,463,678 

Texas 

789,697 

Wyoming 

448,366 

Idaho 

342,188 

Colorado 

2,373,908 

Wyoming 

176,805 

Nevf  Mexico 

1,291,225 

Colorado 

936,106 

Arizona 

1,869,931 

New  Mexico 

509,170 

Utah 

1,272,109 

Arizona 

737,372 

Nevada 

446,049 

Utah 

501,63  2 

California 

22,799,484 

Nevada 

175,897 

California 

8,990,546 

Mexioo 

Texas 

4,023,151 

Mexico 

Louisiana 

1,051,696 

Texas 

7,925,153 

a^  Transportation  rates  confuted  on  the  basis  of  uniform  increase  in  rate  as  distance  increases. 

b^  Region  1  did  not  produce  a  significant  quantity  of  frozen  berries  in  1955  and  so  is  omitted.    Mexican  Imports 
are  added,  leaving  a  total  of  10  regiisis. 
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There  seans  to  be  less  agreement  concerning  the  likelihood  of  a  regional 
price-quality  differential  for  frozen  strawberries  packed  in  large-size  contain- 
ers, especially  for  that  portion  used  by  the  preserving  industry.    The  straw- 
berries usually  desired  for  preserving  are  the  Marshall  variety  of  the  northwest 
regions,  but  there  are  exceptions.    Interviews  with  freezing  and  preserving  plant 
managers  in  many  areas  of  the  country  indicate  that,  while  most  preservers  would 
like  to  use  Marshall  berries,  they  do  not  agree  on  the  premium  that  should  be 
paid.    Opinions  as  to  the  premium  that  should  be  given  range  from  zero— despite 
a  stated  preference  for  Marshalls— up  to  1  cent  per  pound. 

Although  interregional  price  differentials  based  on  quality  characteristics 
are  not  now  extensively  used,  there  is  considerable  interest  in  the  effect  this 
could  have  on  the  industry.    Since  the  northwest  regions  are  presently  recognized 
as  having  strawberries  of  distinctive  quality  characteristics,  the  effect  of 
higher  prices  for  berries  from  Regions  8  (Washington)  and  9  (Oregon)  is  presented. 

If  we  retain  Model  III  with  the  single  exception  of  valuing  Ftegions  8  and  9 
strawberries  in  both  retail-  and  large-size  containers  Just  lA  cent  per  pound 
higher  than  strawberries  fran  any  other  region.  Region  8  producticsi  in  large- 
size  containers  would  increase  more  than  80,000,000  pounds.    The  entire  increase 
would  come  at  the  expense  of  Region  10  and  would  represent  a  5?  per  cent  decrease 
of  Region  10  production  in  large-size  containers.    The  change  in  retail-size 
production  would  be  negligible. 

If  the  price  differential  were  1/2  cent  per  pound.  Region  8  would  increase 
production  in  large-size  containers  nearly  lUO,000,000  pounds.    This  would  remove 
Region  2  from  the  industry  and  absorb  80  per  cent  of  the  production  for  large-size 
containers  assigned  to  Region  10  in  Model  III.    Retail-size  production  would  still 
remain  relatively  unchanged. 

A  price  differential  of  nearly  3/U  cent  per  pound  is  required  to  allow 
Region  8  to  increase  production  in  retail-size  containers.    At  this  price  differ- 
ential. Region  8  would  assume  over  100,000,000  pounds  of  the  retail-size  container 
production  assigned  to  Region  10  in  Model  III— causing  a  decrease  of  75  per  cent 
in  Region  10  production  for  retail-size  containers.    If  the  price  differential 
were  increased  to  1  cent  per  pound,  Region  10  would  lose  nearly  128,000,000 
pounds  (93  per  cent)  of  the  Model  III  retail-size  container  production  to  Region  8. 

It  is  unlikely  that  all  consumers  will  be  willing  to  pay  a  price  differential 
for  northwestern  strawberries.    If  there  is  in  fact  a  quality  difference,  however, 
certainly  some  buyers  will  be  willing  to  pay  that  differential.    The  effect  of 
their  willingness  an  the  location  of  strawberry  production  will  depend  upon  the 
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proportion  of  the  total  market  they  represent.    It  must  also  be  emphasized  that 
maintenance  of  the  price  differential  would  become  increasingly  difficult  as  the 
volume  of  premium  quality  product  marketed  increased.    It  can  be  seen,  however, 
that  rather  small  price  differentials  can  result  in  large  production  shifts. 

This  model  can  also  be  used  to  demonstrate  the  sensitivity  of  results 
obtained  to  estimated  costs  employed.    If  an  assumption  is  made  of  lower  produc- 
tion costs  in  Regions  8  and  9  rather  than  higher  price  for  the  product,  results 
similar  to  those  of  this  model  will  be  obtained. 

Model  VI— 1970  Total  Cost  With  Regional  Technological  Change 

The  consideration  given  in  this  study  to  the  future  location  of  production 
of  strawberries  for  freezing  is  based  almost  exclusively  on  an  assumption  of 
static  technology  at  the  level  existing  in  1958.    This  is  believed  to  be  the 
best  assumption  that  can  be  made  with  respect  to  technology,  since  it  is  based  on 
known  conditions,  and  any  alternative  would  of  necessity  be  based  on  presently 
unknown  conditions.    Model  VI  is  presented,  however,  to  show  the  hazards  involved 
in  the  assumption  of  static  technology. 

A  contributing  factor  in  the  recent  rapid  increase  in  Region  10  strawberry 
production  has  been  the  introduction  of  new,  long-bearing,  heavy-yielding  varie- 
ties which  are  especially  adapted  to  California  growing  conditions.  Estimation 
of  the  reduction  in  per-unit  farm  production  cost  brought  about  by  this  change  is 
precluded  by  absence  of  input-output  data  for  the  earlier  period.    However,  if  we 
assume  that  per-unit  farm  production  costs  are  unchanged  from  the  earlier  period — 
although  they  probably  have  decreased  because  of  increased  yield— the  change  in 
season  length  has  had  sufficient  impact  on  processing  costs  alone  to  give  a  total- 
unit-cost  advantage  to  Region  10.    This  means  that  reversion  in  Region  10  to  the 
200-hour  season  applicable  in  Regions  1,  2,  8,  and  9  would  result  in  processing 
costs  in  Region  10  sufficiently  greater  than  determined  in  this  study  to  cause 
the  total-unit-cost  advantage  now  held  by  Region  10  to  shift  to  Region  8  for  all 
consuming  regions  except  California. 

The  effects  of  technical  advances  in  Region  10  could,  of  course,  be  modified 
by  future  technical  developments  in  other  regions.;    This  is  illustrated  in  Model 
VI  by  assuming  that  it  becomes  possible  to  produce  50  per  cent  more  strawberries 
per  year  on  a  given  bearing  acreage  of  Region  2  and  that  this  increases  the 
length  of  the  producing  season  ^  per  cent.    Harvesting  costs  are  assumed  to 
increase  $0  per  cent  (proportionately  with  yield)  but  nonharvesting  costs  to 
remain  as  before  the  technical  change.    With  these  assumptions,  farm  production 
cost  would  decrease  about  l.hh  cents  per  pound,  resulting  in  a  finished  product 
cost  decrease  of  1.28  caits  per  pound. 
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The  increased  length  of  processing  season—from  200  to  300  hours  in  Region 
2— enables  the  spread  of  **fixed  costs  of  a  given  processing  plant  over  more  prod- 
uct.   This  saving  would  approximate  0.18  cent  per  pound  of  product  in  30-pound 
tins  and  0.28  cent  per  pound  in  10-ounce  cartons. 

The  f.o.b.  processing  plant  costs  applicable  to  Region  2  under  these  condi- 
tions would  be  lS,Ok  and  19'hQ  cents  per  pound  for  strawberries  packed  in  30- 
pound  tins  and  10-ounce  cartons,  respectively.    While  these  costs  are  still 
higher  than  those  of  Regions  8  or  10,  the  decrease  of  only  about  1.$  cents  per 
pound  of  frozen  product  could  make  Region  2  the  most  important  strawberry  produc- 
ing area  in  the  United  States. 

Figures  7  and  8  show  the  theoretical  market  areas  of  the  regions  which  could 
remain  in  strawberry  production  under  these  assumptions.    The  heavy  lines  in  these 
figures  are  the  market  boundaries  for  producing  regions.    Numbers  appearing 
within  state  boundaries  indicate  the  producing  region  which  the  programming  solu- 
tion would  assign  as  the  supply  source  for  that  state.    If  a  producing  region 
number  falls  outside  the  boundary  for  its  market  area,  it  indicates  that  the  con- 
suming "point"  falls  within  the  boundary,  although  a  large  part  of  the  land  area 
of  the  state  falls  outside  the  boundary. 

The  boundary  of  the  Region  2  market  area  is  as  should  be  expected,  since  it 
extends  farther  to  the  east — away  from  the  regions  which  produce  at  a  lower  at- 
processing-plant  cost — than  to  the  west.    The  boundaries  of  Regions  8  and  10  are 
of  unusual  shape  because  of  the  transportation  cost  relationships  used.  The 
sharp  break  upward  in  this  boundary  line  is  at  the  point  where  rail  transport 
becomes  the  least-cost  method  for  Region  10.    The  very  small  increase  in  rail 
transportation  cost  as  distance  increases  in  comparison  with  the  truck  transporta- 
tion costs  of  Region  8  forces  the  boundary  abruptly  upward.    The  market-area 
boundary  for  Mexican  imports  cannot  be  shown  because  Mexican  production  and 
processing  costs  are  unknown.    Total  transportation  cost  is  minimized  by  allo- 
cating Mexican  imports  to  the  states  indicated  by  "M." 

The  boundaries  of  Regions  8  and  9  are  the  same  in  this  model  as  in  Model  III, 
because  Region  2  would  still  be  unable  to  compete  in  their  market  areas.  Region 
2  is  shown  to  supply  both  retail  and  large-size  containers  to  most  of  the  eastern 
half  of  the  United  States  and  none  of  the  other  eastern  regions  would  produce. 
Region  10,  which  under  similar  conditions  and  present  techniques  (Model  III)  wovQd 
produce  nearly  all  of  the  United  States  strawberries,  would  decrease  production 
to  only  about  25  per  cent  of  this  volume.    Region  2  would  increase  production  to 
over  225,000,000  pounds — more  than  70  per  cent  of  the  strawberries  consumed  in 
the  United  States. 
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Region  10  would  still  hold  a  competitive  advantage  over  about  half  of  the 
area  of  the  United  States.    Much  of  this  area,  however,  is  sparsely  populated. 
Region  2,  being  comparatively  near  major  population  centers,  would  hold  a  com- 
parative advantage  in  about  the  same  amount  of  land  area  as  Region  10  but  with  a 
population  approximately  three  times  as  large. 

Similar  advantages  could  be  gained  by  any  other  eastern  region  if  it  could 
develop  techniques  which  reduced  total  product  cost  to  approximately  the  level 
assumed  for  Region  2  in  this  example.    Because  they  lack  the  transportation  cost 
advantage  of  eastern  regions.  Regions  8  and  9  would  require  f.o.b.  plant  cost 
reductions  to  levels  below  those  of  Region  10  if  they  were  to  capture  the  eastern 
markets . 

Model  VII— lAirestricted  Total  Cost  With  an  Increase  in  Region  10  Labor  Cost 
In  the  foregoing  discussion  of  future  production  location,  it  has  been 
assumed  that  all  production  and  processing  costs  will  remain  at  1957-58  levels; 
or  that  if  changes  do  occur  they  will  be  in  the  same  direction,  with  the  same 
amount  of  change  in  all  producing  regions.    A  more  realistic  assumption— based 
on  recent  experience — may  involve  generally  rising  costs,  but  at  a  different 
rate,  in  some  regions.    Unusually  rapid  growth  in  population  and  in  industrial 
and  urban  development  may,  for  example,  create  heavier  upward  pressure  on  wage 
rates  for  processing  plant  labor  in  California  than  in  many  other  states.  Wage 
rates  for  farm  labor  in  California  might  be  similarly  affected  if  widely  used 
Mexican  national  labor  should  become  less  readily  available  or  if  local  competi- 
tive conditions  should  require  higher  wage  levels  relative  to  other  regions  than 
currently  prevail.    Model  VII,  therefore,  is  designed  to  show  the  effect  of  an 
increase  in  production  and  processing  labor  cost  in  California  (Region  10)  rela- 
tive to  other  regions. 

Only  a  very  small  labor  cost  increase  in  Region  10  is  required  to  shift  the 
production  advantage  for  certain  consuming  areas  to  other  producing  regions.  If, 
for  example.  Region  10  costs  are  assumed  to  advance  5  per  cent—while  all  the 
costs  of  other  producing  regions  remain  constant — this  region  loses  its  cost 
advantage  for  all  except  15  per  cent  of  the  United  States  production  in  large- 
size  containers.    Most  of  this  loss  would  be  a  gain  by  Region  8,  although  Region 
2  would  become  the  low-cost  region  for  11  per  cent  of  United  States  c  onsumption 
in  large-size  containers.    The  effect  on  retail-size  ccaitainers  would  be  rela- 
tively small,  with  Region  10  losing  about  7  per  cent  of  United  States  consumption 
to  Regions  2  and  8. 
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If  Region  10  labor  costs  advanced  10  per  cent  relative  to  the  other  regions, 
a  more  drastic  change  would  occur.    Region  10  would  then  lose  its  advantage  for 
production  in  retail-size  cartons,  as  well  as  large-size  containers.    Region  2 
would  obtain  an  advantage  in  production  for  58,000,000  pounds  mere  than  in  Model 
m.  Region  h  would  gain  2,000,000  pounds,  and  Region  8  would  gain  220,000,000 
pounds.    These  gains  by  other  regions  would  represent  a  loss  on  the  part  of 
Region  10  of  about  88  per  cent  of  its  Model  III  production. 

Model  Vni— 1970  Unrestricted  Total  Cost  With  Per-Capita  Consumption  Increase 
The  above  models  assume  per-capita  consumption  of  frozen  strawberries  to 
ranain  at  the  1955  level.    There  are,  however,  indications  of  recent  upward 
trends  in  per-capita  consumption.    While  the  evidence  is  not  adequate  for  fore- 
casting 1970  consumption  rates,  it  suggests  examination  of  the  production  alloca- 
tion that  would  result  with  continued  growth  in  per-capita  consumption.  Model 
VIII,  therefore,  is  based  on  the  assumption  that  the  average  growth  rate  during 
the  period  1951-1958  will  continue  to  1970. 

The  trend  in  total  frozen  strawberry  consumption,  195ii-1957,  amounted  to  an 
average  annual  increase  of  about  0.026  pounds  per  person.-i^    On  the  assumption  of 
similar  annual  increases  to  1970,  per-capita  frozen  strawberry  consumption  in  the 
United  States  would  increase  about  25  per  cent  above  the  1955  level  to  a  total  of 
about  2.0  pounds  per  capita.    If  this  increase  is  divided  between  large-size  and 
retail-size  containers  in  the  proportion  estimated  for  1955,  the  increase  in 
large-size  container  consumption  would  be  0.215  pounds  per  person;  retail-size 
container  consumption  would  increase  by  0.180  pounds  per  person. 

Since  each  consuming  region  in  this  model  would  be  supplied  by  the  same 
producing  region  as  in  Model  III,  the  changes  are  in  quantity  demanded  from  cer- 
tain producing  regions.    The  single  exception  to  this  generalization  occurs  in 
the  case  of  Mexican  supplies,  where  constant  Mexican  imports  are  assumed.  Cali- 
fornia would  be  the  source  of  increased  supply  for  regions  receiving  some  product 
from  Mexico. 

With  the  assumed  per-capita  consumption  of  this  model,  total  United  States 
frozen  strawberry  consumption  would  increase  to  UO2,3OO,00O  pounds  from  the 
321,600,000  pounds  of  Model  III.    Of  this  increase,  Washington  would  supply 
1,UOO,000;  Oregon,  1,300,000;  Tennessee  (Region  h) ,  700,000;  and  California, 
77,300,000  pounds.    The  new  total  allocated  for  production  in  California  would 
be  approximately  37^,000,000  pounds. 


V  U.  S.  Agricultural  Marketing  Service,  Fruit  and  Vegetable  Division,  Marketing 
California  Strawberries,  1958  Season  (San  Francisco:    Federal-State  Market  News 
Service,  May,  1959),  p.  U8. 
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Model  IX— 1970  Increased  Per-Capita  Consumption  With  Restricted  Regional  Production 

The  study  of  production-consumption  flows  thus  far  has  assumed  that  the  out- 
put of  any  producing  region  can  be  increased  to  any  desired  level  without  increase 
in  farm-supply  price.    Even  under  the  special  circumstances  applicable  to  the 
frozen  strawberry  industry,  however,  very  large  increases  in  the  output  of  some 
regions  may  be  possible  csily  with  increased  farm-supply  price.    This  would  restrain 
regional  output  expansion.    While  there  are  no  available  forecasts  of  these 
effects,  some  implications  of  regional  output  restriction  can  be  observed  by 
assigning  selected  limits  to  output  expansion  in  any  region.    This  is  attempted 
in  a  final  model  in  which  production- consumption  flows  are  determined  on  the  basis 
of  a  projected  regional  consumption  25  per  cent  higher  than  1955  (as  in  Model  Vni) 
and  an  assigned  limit  on  output  expansion  in  any  producing  region.    The  production 
limits  chosen,  as  given  in  Table  13,  permit  expansion  of  output  in  any  producing 
region  to  a  level  75  per  cent  higher  than  the  regional  average  production  for 
processing  during  the  period  1953-1957.    Imports  from  Mexico  are  fixed  at  1955 
levels,  and — for  convenience  in  the  problm  solution — the  retail  and  large-size 
Mexican  pack  is  treated  as  originating  in  two  producing  regions.-''^ 

When  total  regional  output  is  restricted,  the  additional  problem  of  its  allo- 
cation to  retail  and  large-size  containers  must  be  considered.    The  proportion 
now  packed  in  different  size  containers  varies  among  regions;  all  regions  have 
some  output  in  large-size  containers,  and  in  most  regions,  roughly  equal  quanti- 
ties are  packed  in  each  category.    Since  all  regions  will  have  some  output  not 
suitable  for  retail  pack,  but  of  quality  adequate  for  large-size  pack,  an  addi.* 
tional  assumption  is  made — namely,  that  at  least  25  per  cent  of  the  output  of 
any  region  would  be  used  in  large-size  containers.    Within  this  limitation,  total 
production,  processing,  and  distribution  costs  are  to  be  minimized. 


1/  With  the  inclusion  of  Mexico,  a  total  of  12  producing  regions  are  defined, 
each  with  a  selected  maximum  output.    Since  the  total  of  these  regional  potential 
outputs  exceeds  estimated  consumption,  a  "fictitious"  consuming  region  is 
necessary  to  absorb  the  excess  potential  output.    The  problem  is  also  modified 
in  this  model  because  the  limitation  on  total  regional  output  requires  that 
the  output  of  each  region  be  allocated  between  retail  and  large-size  containers. 
This  aspect  was  dealt  with  by  defining  each  geographic  consuming  region  as 
two  regions,  one  for  each  tj^e  of  container.    This  resulted  in  a  total  of 
98  geographic  consuming  regions,  plus  one  fictitious  consuming  region,  and 
12  producing  regions.    Total  cost  of  production,  processing,  and  distribution 
is  to  be  minimized,  subject  to  the  restraints  specified. 
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TABLE  13 

Regional  Production  Limitations,  Total  Output 
of  Frozen  Strawberries,  Assumed  for  Model  IX 


xtcgxon 

Principal 
producing  sua^e 

Regional  pro- 

aUCTilOn  limiuSSS' 

thousand  pounds 

1 

New  York 

0 

2 

Michigan 

2U,160 

3 

Virginia 

U,U90 

h 

Tennessee 

36,30U 

5 

Arkansas 

8,880 

6 

Florida 

3,668 

^ 

Louisiana 

6,958 

8 

Washington 

63,000 

9 

Oregon 

1140,382 

10 

California 

212,862 

Mexico^ 

13,000 

a/  Except  for  Mexico,  regional  production  lirai- 
"    tations  were  computed  as  1.75  times  the  1953- 
1957  average  annual  regional  processed  output. 
(Annual  volume  data  taken  from  U.  S.  Agricul- 
tural Marketing  Service,  Fruit  and  Vegetable 
Division,  Marketing  California  Strawberries, 
1957  Season  (San  Francisco;  Federal-State 
Market  News  Service,  May,  1958),  p.  3U. 

h/  Approximate  amounts  imported  from  Mexico  in 
1955  and  consisting  of     000, 000  pounds  in 
retail-aize  containers  and  9,000,000  pounds 
in  large-size  containers. 


A  production-consumption  pattern  based  on  the  above  specifications  is  illus- 
trated in  Figures  9  and  10.    As  in  Model  III,  Region  10  (California)  is  the  source 
of  the  retail-size  pack  for  most  of  the  United  States.    Exceptions  are  the  porticffl 
of  Texas  consumption  supplied  by  Mexico  and  consumption  in  the  northern  tier  of 
states  (Oregon  and  Washington,  through  Maine)  supplied  by  Regions  8  and  9.  Under 
the  regional  output  restrictions  of  this  model,  Region  10,  however,  plays  a  much 
less  draninant  role  in  the  production  of  the  large-size  pack.    Region  10  would 
satisfy  local  consumption  needs  (California)  as  well  as  Nevada  and  the  southern 
tier  of  states,  plus  Oklahoma.    Region  8  would  supply  most  of  the  northern  tier 
of  states  (excepting  Michigan—supplied  by  Region  2— and  a  part  of  the  New  York 
requirements— shared  with  Region  9)  •    The  remaining  states  would  be  supplied  by 
Region  9,  with  the  exception  of  Illinois  (supplied  by  Regions  2  and  8)  and 
Tennessee  and  part  of  Kentucky  (supplied  by  Region  U). 

In  terms  of  total  volume  of  retail  pack.  Table  Ik  shows  that,  under  the  con- 
ditions of  Model  IX,  Region  10  would  supply  roughly  1I|0,000,000  pounds  (77  per 
cent  of  the  total  retail  pack).    The  remaining  supply  would  come  from  Region  8 
(22,000,000  pounds  and  12  per  cent  of  the  total).  Region  9  (16,000,000  pounds  and 
8.7  per  cent  of  the  total),  and  Mexico  (U, 000,000  pounds  and  2.2  per  cent).  Of 
the  large-size  pack,  the  major  portion  in  this  model  would  be  supplied  by  Region  9 
(Or^on),  which  would  produce  approximately  107,000,000  pounds  (ii8.5  per  cent  of 
the  total).    Region  10  production  would  be  about  1^6,500,000  pounds  (21.1  per  cent) 
while  that  of  Region  8  would  be  about  33,100,000  pounds  (15.0  per  cent). 
Roughly  21,100,000  pounds  (9.6  per  cent)  would  be  produced  in  Region  2.  The 
remainder  would  be  supplied  by  Region  h  (1^,000,000  pounds)  and  Mexico  (9,000,000 
pounds) . 

SUMMARY  AND  CONCLUSIONS 

The  frozen  strawberry  industry  has  developed  with  exceptional  rapidity  in 
the  years  since  World  War  II.    This  growth  has  been  largely  concentrated  in  the 
states  of  California,  Oregon,  and  Washington;  and,  based  on  production,  process- 
ing, and  shipping  costs  of  1957-58  as  developed  in  this  study,  these  states  are 
expected  to  continue  as  industry  leaders. 

Farm-production-cost  differences  among  regions  are  the  largest  of  the  three 
cost  categories  considered.    The  three  western  regions — California,  Oregon,  and 
Washington — were  found  to  have  production  costs  of  1.8  to  2  cents  per  pound  less 
than  any  other  region. 
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Figure  10.  Froduction-consuiqptlon  pattern  with  Increased  per-caplta  con8U)q>tlQa,  1970,  and 
restricted  expansion  In  regional  production— Hsdel  IX:    large-size  pack. 
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TABLE  11* 

Estimated  1970  Production-Consumption  Balance  for  Frozen  Strawberries  Packed  in 
Retail-  and  Large-Size  Containers,  with  Increased  Per-Capita  Consiomption  and 
Restricted  Regional  Productions' 


Retail  size 

Large  size 

Producipa 
region^' 

Distribution 

Distribution 

\j\Jllo  Hul  1 

region 

Amount 

Producing 
region 

Consuming 
region 

Amount 

pounds 

pounds 

2 

Illinois 
Michigan 

9,836,040 

u,  303, 960 

8 

4 

Kentucky 
Tennessee 

435,578 
3,494,066 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

Wisconsin 

Minnesota 

North  Dakota 

South  Dakota 

Montana 

Washington 

1,219,878 
779,915 
1»80,358 
6,630,371 
5,037,139 
3,942,554 
693,651 
772,178 
422,024 
2,038,166 

8 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

New  York 

Illinois 

Wisconsin 

Minnesota 

North  Dakota 

South  Dakota 

Montana 

989,215 
632,432 
389,528 
5,376,655 
5,789,549 
2,808,421 
5,090,828 
4,223,105 
743,011 
627,125 
1,070,229 
5,168,668 

Washington 

9 

New  York 

Michigan 

Idaho 

Wyoming 

Oregon 

2,499,425 
U,184,746 
1*27,735 
221,006 

1,375,719 

9 

Rhode  Island 
Connecticut 
New  York 
New  Jersey 
Pennsylvania 
Ohio 
Indiana 
Iowa 

Missouri 

Nebraska 

Kansas 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Kentucky 

Alabama 

Oklahoma 

Idaho 

Wyoming 

Colorewio 

Utah 

Oregon 

903,685 
2,724,250 
13,173,169 

6, 529,  no 
12,105,172 

13,140,669 
6,298,589 
3,264,761 

1,688,456 
2,638,950 
528,249 

3,685,142 
1,025,966 
4,318,558 
2,068,895 
4,989,772 
2,649,484 
4,098,534 
2,308,818 
2,129,576 
1,829,598 
1.084.710 
560,458 
2,967,385 
1,590,136 
3,488,741 

10 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

Illinois 

Iowa 

Missouri 

Nebraska 

Kansas 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

California 

l,U4,4o4 
3,359,485 

20,884,975 
6,051,552 

14,927,829 

13,002,085 
6,232,162 

12,5U,110 
3,047,875 
4,980,151 
1,576,289 
2,463,639 
345,930 
2,413,259 
671,866 
2,826,058 

l.-JSJi.fliiO 

3,267,611 
1,735,046 
2,683,974 
3,434,546 
1,963,226 
2,524,972 
2,158,731 
1,383,402 
871,858 
1,941,078 
1,111,092 
2,016,060 
1,170,132 
636,462 
921,715 
627,040 
219,864 
11,238,182 

10 

Florida 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Texas 

New  Mexico 
Arizona 
Nevada 
California 

5,244,690 
857,684 
1,914,359 
1,435,659 
3,196,306 
906,441 
1,614,031 
2,337,414 
557,561 
28,499,355 

Mexico 

Texas 

4,000,000 

Mexico 

Texas 

9,000,000 

a/  Based  on  projected  increase  to  per-capita  consumption  rate  25  per  cent  higher  than  1955,  with  production  expansion  in 
any  region  limited  to  a  75  per  cent  Increase  over  average  regional  production  for  processing  during  the  period  1953-1957* 


b/  Region  1  did  not  produce  a  significant  quantity  of  frozen  strawberries  in  the  period  1953-1957  and  so  is  omitted. 
Mexican  imports  are  added,  leaving  a  total  of  ten  regions. 
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Processing-cost  differences  among  regions  are  comparatively  small  but,  when 
included  with  other  costs,  are  often  sufficient  to  shift  delivered  processed 
product  cost  advantage  among  regions.    Important  determinants  of  regional  process- 
ing costs  are  wage  rates  and  other  factor  prices,  processing  techniques  employed, 
and  length  of  processing  season.    California,  due  to  the  longer  processing  season 
and  in  spite  of  higher  wage  rates,  is  able  to  process  strawberries  for  freezing 
at  a  lower  cost  than  any  other  region.    All  regions  other  than  California  have 
strawberry  freezing  seasons  of  approxmately  the  same  length  (150-200  hours  as 
compared  with  1,000  hours  in  California)  and  have  relatively  little  difference  in 
processing  costs.    Regions  1  and  2  of  this  study  (represented  by  New  York  and 
Michigan)  follow  California  in  processing  cost  advantage.    The  processing  costs  of 
these  regions  are  slightly  lower  than  the  next  group— Regions  3,  k,  5,  6,  and  7 
(represented  by  Virginia,  Tennessee,  Arkansas,  Florida,  and  Louisiana)— because 
of  their  slightly  longer  processing  season.    Because  of  higher  wage  rates. 
Regions  8  and  9  (Washington  and  Oregon)  have  higher  processing  costs  than  other 
regions  of  similar  length  of  processing  season. 

The  cost  of  frozen  strawberries  at  a  freezing  plant  in  each  region  is  com- 
posed of  the  costs  of  farm  production  and  processing  the  berries  for  freezing, 
plus  the  costs  of  sugar,  containers,  and  freezing.    California,  followed  closely 
by  Washington  and  Oregon,  holds  an  advantage  in  total  at-plant  processed  (frozen) 
product  cost.    Among  eastern  producing  areas.  Regions  2  and  h  (Michigan  and 
Tennessee)  have  lowest  total  frozen  product  cost.  ' 

The  final  cost  category  considered  is  transportation.    Both  rail  and  truck 
transport  are  used  to  move  frozai  strawberries,  and  the  lowest-cost  method  was 
assumed  to  be  utilized  in  each  interregional  movement.    Truck  transport  was  esti- 
mated to  be  most  economical  at  distances  of  less  than  1,220  miles  and  rail  trans- 
port most  economical  at  greater  distances.    Rail  rates  are  established  on  a  zone  I 
basis,  resulting  in  equal  transportation  costs  over  large  areas  from  a  given  j 
shipping  region.    In  the  consideration  of  a  past  period — 1955 — appropriate  zone  j 

rates  were  utilized.    However,  for  simplification,  continuous  rail  and  truck  ! 

i 

transport  cost-distance  relationships  were  utilized  in  the  estimation  of  future  I 
transport  costs. 

The  total  cost  of  frozen  strawberries  in  each  consuming  region  was  determined 
for  each  producing  region  from  the  at-plant  processed-product  and  transportation 
costs.    Within-consuming-region  distribution  and  retailing  costs  were  omitted 
frraii  the  analysis  on  the  assumption  that  they  would  be  the  same  regardless  of 
origin  of  product  and  would  have  no  influence  on  a  determination  of  origin  of 
product . 
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The  best  available  data  on  regional  consumption  and  production  for  1955  were 
used  as  the  basis  of  separate  determinations  of  interregional  product  flows  which: 
(1)  represent  the  distribution  pattern  for  the  1955  regional  output  that  would 
have  minimized  the  total  cost  of  transporting  that  produced  supply  to  the  ccaisum- 
ing  regions;  and  (2)  show  the  location  of  1955  production  and  its  distribution  to 
consuming  regions  that  would  have  resulted  in  least  total  cost  of  production, 
processing,  and  transportation  of  the  amounts  of  frozen  strawberries  consumed  in 
the  various  consuming  regions  in  1955-    This  analysis  indicated  that  adjustment 
to  a  basis  of  least  total  cost  would  have  required  a  considerable  change  in 
production  location,  with  California  producing  92  per  cent  of  the  frozen  straw- 
berries.   The  savings  in  total  cost,  however,  would  have  been  only  2.6  per  cent. 
There  was,  therefore,  little  incentive  for  further  adjustment  toward  a  least-cost 
production  and  distribution  pattern  beyond  that  already  achieved  in  the  frozen 
strawberry  industry  in  1955* 

Studies  of  economical  adjustments  that  may  be  appropriate  in  the  future  were 
based  on  estimated  1970  regional  consumption  estimates  and  1957-58  production, 
processing,  and  transportation  costs.    When  the  location  of  1970  production  is 
projected  entirely  in  terms  of  present  indications  as  to  least  total  cost  of 
production,  processing,  and  transportation  (Model  III),  it  appears  that  California 
would  supply  nearly  all~93  per  cent~of  the  frozen  strawberries  produced  in  the 
United  States.    Farm  production  and  transfer  costs  in  Washington  and  Oregon, 
however,  are  nearly  equal  to  those  in  California,  which  makes  these  states  close 
competitors.    Only  minor  changes  in  cost  structure  favorable  to  the  northwest 
would  be  required  to  demonstrate  an  expansion  of  frozen  strawberry  output  tha'e 
at  the  expense  of  California.    Since  the  results  of  this  study  can  thus  be  easily 
disturbed,  several  alternative  formulations  were  considered. 

The  effects  of  uniformly  proportional  increases  in  transportation  costs  from 
all  producing  regions  were  examined  (Model  IV) .    A  general  increase  of  10  per  cent 
in  transportation  costs  was  shown  to  result  in  only  minor  adjustment  in  the  solu- 
tion based  on  current  1957  transportation  costs.    However,  a  50  per  cent  increase 
in  transportation  cost  would  call  for  a  decrease  of  about  28  per  cent  in  Region  10 
production  and  Increased  production  in  Regions  2  and  h  of  77,000,000  and  5,000,000 
po\mds,  respectively. 

The  effect  of  regional  product  price  differentials  was  considered  (Model  IV) 
by  introducing  several  levels  of  price  advantage  for  northwest  berries — for  which 
some  expression  of  preference  was  encountered,  especially  for  processed  use.  If 
the  conditions  of  least  total  cost  are  retained—except  for  pricing  frozen 
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strawberries  of  Regions  8  and  9,  l/h  cent  per  pound  higher  than  the  product  of 
other  regions — the  output  of  Region  8  in  large-size  containers  would  increase  by 
80,000,000  pounds  above  the  level  indicated  by  Model  III.  An  increase  of  1  cent 
per  pound  would  result  in  a  transfer  of  nearly  128,000,000  pounds  of  retail-size 
output  from  Region  10  to  Region  8.  Expansion  of  this  magnitude  in  Region  8  out- 
put would,  of  course,  weaken  the  market  for  pr^niura-price  berries,  and  this  would 
curtail  the  possibilities  of  realizing  the  production  adjustments  projected  above. 

The  effects  of  a  technical  advance  in  eastern  producing  regions  comparable 
to  that  contributing  to  the  recent  rapid  expansion  in  Region  10  output  were 
investigated  by  assuming  a  ^  per  cent  increase  in  per-acre  yield  and  in  length  of 
processing  plant  operating  season  in  Region  2  (Model  VI) .    Such  changes  would 
reduce  total  processed  cost  in  Region  2  by  about  1.5  cents  per  pound  and  would 
provide  it  with  a  production-processing-transportation  cost  advantage  over  much  of 
the  most  populous  areas  of  the  United  States.    The  resulting  increase  in  Region  2 
production  would  make  it  the  source  of  70  per  cent  of  total  United  States  produc- 
tion of  frozen  strawberries. 

A  small  rise  in  farm  and  processing  plant  labor  costs  in  Region  10  (Califor- 
nia) relative  to  other  producing  regions  was  found  in  Model  VII  to  greatly  reduce 
the  comparative  advantage  of  California  in  frozen  strawberry  production.  An 
increase  of  5  per  cent  in  Region  10  labor  costs — with  all  other  conditions  as 
assumed  in  Model  III — reduced  the  Region  10  allocation  of  estimated  1970  produc- 
tion from  93  to  only  15  per  cent  of  total  United  States  production  in  large-size 
containers.    Except  for  an  11  per  cent  increase  in  Region  2  production  of  large- 
size  containers,  reduced  output  in  Region  10  would  be  offset  by  increased  produc- 
tion in  Region  8.    A  7  per  cent  reduction  in  Region  10  production  in  retail-size 
containers  would  be  taken  up  by  Regions  2  and  8.    A  considerably  more  drastic 
change  would  follow  if  Region  10  labor  costs  were  to  advance  by  10  per  cent  rela- 
tive to  costs  in  other  regions.    A  loss  of  about  88  per  cent  of  the  output  allo- 
cated in  Model  III  would  be  experienced  by  Region  10,  while  an  increase  of 
58,000,000  pounds  v^ould  occur  in  Region  2  and  there  would  be  increases  of  2,000,000 
and  220,000,000  pounds  in  the  output  of  Regions  h  and  8. 

When  Model  III  is  adjusted  to  the  basis  of  1970  per-capita  consumption 
reflecting  continuation  of  the  average  rate  of  growth  prevailing  during  the  podod 
195U-1958,  estimated  per-capita  consumption  increases  from  the  1955  level  of  1.58 
pounds  to  2.0  pounds  in  1970.    Total  United  States  consumption  then  would  be 
approximately  1^02,000,000  pounds  as  compared  with  the  322,000,000-pound  total  on 
which  Model  III  is  based.    If  this  increased  output  is  allocated  among  producing 
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regions  on  the  basis  of  no  increase  in  supply  price  in  any  region  as  a  result  of 
increased  output,  most  of  the  increased  consumption  would  be  supplied  by  Region 
10.   The  Region  10  output  would  be  roughly  37U,0OO,OOO  pounds,  an  increase  of 
77,300,000  pounds  over  the  amount  allocated  in  Model  III.    The  output  in  Region  8 
(Washington)  would  increase  over  the  Model  in  allocation  by  1,U00,000  pounds,  and 
gains  of  1,300,000  and  700,000  pounds  would  occur  in  Region  9  (Oregon)  and  Region 
h  (Tainessee). 

When  the  increased  1970  consumption  of  Model  VIII  is  considered  along  xd.th  a 
selected  restriction  on  regional  production  expansion  (Model  IX)  the  proportion  of 
total  production  allocated  to  California  decreases  frcan  the  roughly  93  per  cent  of 
Model  ni  to  about  hh  per  cent.    Most  of  the  drop  in  California  production  would 
occur  in  the  large-size  container  category.    The  principal  producing  areas  benefit- 
ing from  such  a  shift  would  be  Regions  8  and  9  (Washington  and  Oregon),  with 
substantial  gains  also  occurring  in  Michigan  and  minor  gains  in  Tennessee. 

Based  on  the  present  structure  of  costs  of  production,  processing,  and  ship- 
ping frozen  strawberries.  Region  10  holds  a  total  unit  cost  advantage  in  nearly 
all  of  the  United  States  markets.    The  margin  of  advantage  is  slight,  however, 
and  small  changes  in  certain  cost  compments  could  eliminate  a  large  part  of  it. 
This  possibility  directs  attention  again  to  the  assumption  of  constant  regional 
production  costs  over  wide  ranges  in  regional  output  that  was  applied  throughout 
the  analysis.    It  means  that  small  departures  from  this  assumption  in  the  direc- 
tion of  increased  supply  price  as  output  expands  in  the  major  producing  regions — 
such  as  the  Pacific  Coast  states  and  Michigan — ^would  substantially  reduce  the 
heavy  allocations  of  production  to  these  regions  that  are  suggested  by  several  of 
the  analytical  models.    Moreover,  the  differences  in  total  average  costs  of 
production  and  processing  among  Regions  8,  9,  and  10  are  so  small  that  these  costs 
might  well  be  considered  equal.    It  seems  especially  reasonable,  in  view  of  their 
similarities  as  to  location,  production  conditions,  and  costs,  to  consider  the 
total  average  costs  in  Regions  8  and  9  to  be  equal.    If  this  were  the  case,  pro- 
duction individually  allocated  to  each  of  these  regions  should  be  jointly 
allocated  to  both  regions. 

The  margin  of  total-unit-cost  advantage  for  any  producing  region  is  too 
slight  to  warrant  a  strong  statement  as  to  the  future  regional  growth  of  the 
frozen  strawberry  industry.    It  is  probable  that  Regions  8,  9»  and  10  (the  Pacific 
Coast  states)  will  remain  dominant  in  this  industry,  but  not  likely  that  Region  10 
(California)  will  produce  nearly  all  the  United  States  frozen  strawberries  as  the 
total-cost  analysis  of  Model  HI  suggests.    The  location  of  future  regional 
growth — and  decline — of  this  industry  will  depend  upon  presently  unknown  develop- 
ments, as  exemplified  by  the  results  of  Models  IV  to  IX  described  above* 
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APPENDIX  TABUS  A 

Estlmted  Costs  of  Transporting  Frozen  Strawberries  In  10-Ounce  Cartons 
Between  Selected  Points  In  Producing  and  Consuming  Regions 
Net  Weight  Basis,  1955a/ 
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2/  Estlmted  from  gross  transportation  rates  (Table  h)  by  adjusting  to  net  weight  basis.    Adjustment  ratio 
is  1.16667. 
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KPmSDH  TABIS  B 

Estimated  Coets  of  Transporting  Frozen  StraVberrles  In  30-Poiuna  Tins 
Between  Selected  Points  In  Producing  and  Consuming  Regions 
Het  Weight  Basis,  1955S/ 


Conauminj^  state 


Maine 

New  Han^shlre 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

IllinolB 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Delaware 

Maryland 

District  of  Coluribla 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Montana 

Idaho 

laming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Washington 

Oregon 

California 


f    T  1 

. ,  A.  -L 

— n — r 

12U 

185 

15U 

z<;o 

Hit 

175 

uio 

cSjX. 

111 

172 

150 

lyo 

117 

178 

1 1  ^ 
liU 

199 

177 

136 

112 

166 

I2U 

157 

132 

XOJ 

103 

153 

i07 

9U 

162 

99 

152 

86 

0  0 
00 

135 

1  00 

120 

o7 

1 1.0 
lu9 

yp 

126 

72 

067 

^  *i  1 
HI 

53 

153 

XicO 

136 

D9 

177 

01 0 
cXc 

177 

135 

1  All 

166 

123 

205 

165 

127 

19Z 

n  "J 

J-LJ 

230 

175 

230 

onli 
cuu 

186 

149 

230 

17A 

103 

iMU 

CJU 

T<A 

ZUO 

100 

XlZ 

153 

JJuc 

1  Ail 

106 

loi 

07 

110 

1U2 

121 

152 

50 

130 

111 

no 

1  1  r 

138 

^  ^1 
loU 

63 

159 

167 

108 

117 

181 

169 

132 

1D2 

222 

226 

165 

1U9 

127 

105 

li45 

75 

lli9 

129 

llt7 

0 

173 

155 

15U 

80 

198 

171 

18U 

110 

191 

159 

190 

lou 

230 

192 

202 

131 

230 

182 

230 

lit7 

230 

226 

230 

156 

230 

226 

230 

226 

230 

226 

230 

226 

230 

207 

230 

226 

230 

205 

230 

205 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

230 

226 

Producing  region 

^    I    b   I  TT 


HI     9    I    lO   I  HexlcF" 


186 
186 
186 
186 
181 
186 
186 
186 
I9U 
157 
128 
13U 
156 
HO 
136 
lOU 

79 
165 
127 
loU 
18U 
186 
197 
196 
202 
l£k 
193 
182 
165 
20li 
131 
127 
137 
128 

91 
139 

85 
117 
209 
209 
209 
1U8 
15U 
209 
209 
209 
209 
209 
209 


209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

209 

209 

230 

230 

230 

197 

209 

230 

230 

230 

190 

209 

230 

230 

230 

199 

191 

226 

226 

226 

18U 

162 

226 

226 

226 

20U 

17U 

209 

209 

209 

226 

192 

226 

226 

226 

226 

183 

209 

209 

209 

226 

206 

202 

202 

209 

226 

175 

202 

202 

202 

200 

1U8 

202 

202 

202 

230 

209 

193 

193 

193 

230 

201 

193 

193 

193 

230 

179 

193 

193 

193 

230 

153 

193 

193 

193 

19U 

209 

230 

230 

230 

181 

206 

230 

230 

230 

177 

202 

230 

230 

230 

16U 

19U 

230 

230 

230 

161 

181 

230 

230 

230 

180 

230 

230 

230 

121 

156 

230 

230 

230 

108 

132 

230 

230 

230 

0 

150 

230 

230 

230 

171 

15U 

226 

226 

226 

Ui9 

131 

226 

226 

226 

128 

109 

226 

226 

226 

11(5 

71 

226 

226 

226 

176 

lOU 

202 

202 

202 

150 

0 

209 

209 

202 

230 

135 

209 

209 

193 

199 

115 

209 

209 

193 

230 

209 

160 

177 

193 

230 

209 

128 

117 

151 

230 

209 

193 

193 

193 

230 

207 

153 

193 

193 

230 

209 

209 

209 

193 

230 

188 

167 

167 

1U7 

230 

188 

173 

162 

163 

230 

209 

155 

126 

98 

230 

209 

0 

8U 

175 

230 

209 

8U 

0 

lliS 

230 

188 

191 

162 

79 

a/  Estimated  fran  gross  trtmsportatlon  rates  (Table  U)  by  adjusting  to  net  weight  basis.    Adjustment  ratio 
is  1.06667. 


67. 


AFIEHDEC  fASSZ  Q 

EgtlnAted  Coats  of  Transporting  Frozen  Stravberrles  In  lO-Ounce  Cartons 
Betveen  Selected  Foint«  In  Froduclng  and  Congumlng  Beglone 
Ret  Velglrt  Basis,  19$'iS/ 


Consamlne  state 


Produclin!  reKlCTT" 


I     M     I     »     1    lo  I 


Mexico 


Maine 

New  Hampshire 

Vermont 

Maseachasetts 

Rhode  Island 

Connecticut 

Nev  Tork 

Ne«  Jersej 

Penna7lT«nl« 

Ohio 

Indian* 

niinoi* 

Hlchi«Hi 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Dslavar* 

Harjrlanl 

Diatrlet  of  Colujii>ia 

Virglaia 

West  Virginia 

North  Carolina 

South  Carolina 

Qeorgia 

Florida 

Kentucky 

Tknnessae 

Alabana 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Montana 

Idaho 

Wyoming 

Colorado 

New  Hszieo 

Arizona 

Utah 

Nevada 

Washington 

Oregon 

California 


150,81)1 
138.197 
13U.192 

UtQ.9S8 
135.581 
U1.383 
125.008 
1H».1S3 
10l».l5l 
U1S.75I1 
152. 29U 

i3U.8sa 

165.08U 
21i».6ii3 
201.127 
199.673 
253.211 
225.252 
221.1i7lj 
2U9.233 
135.871 
128.201 
133.18U 
U»6.1j81 
137.906 
166.682 
192.81j3 
218.858 
253.397 
151i.iai< 
181.071 
210.138 
239.6W 
230.920 
253.397 
252.9U2 
256.6m 
262.610 
269.937 
258.382 
257.506 
261.667 
269.128 
26U.715 
273.625 
275.528 
277.735 
275.950 


22lt.526 
211.882 
207.958 
215.22U 
2U».6U3 
203.016 

189.791 
185.  UiO 
167.118 
106,265 

105.lj2l4 
87.763 
6U.79U 
107.721 
I63.0li9 
llt9.2U2 
15U.038 
211.736 
181.071 
169.589 
203.016 
181,.81»9 
170,316 
171.62U 
18U.ljl3 
II17.789 
198.801 
202.289 
20U.906 
252.807 
127.1ili» 
155.928 
187.6U 
207.086 
193.133 
232.229 
220.020 
251.931 
256.631 
263.921* 
251.267 
2U8.797 
256. 3U 
263.772 
258.702 
267.612 
269.5U9 
271.722 
270.593 


186.bW 
176.856 
182.088 
171.188 
165.08U 
150.260 
160.11*2 
130.107 
120.260 
163.U85 
181.071 
202.290 
186.012 
215.079 
253.363 
21*8.91*2 
232.955 
259.005 
255.1*52 
253.616 
255.b8S 

89.998 
105.213 

96.862 

67.1*26 
135.1*35 

76.21*2 
130.288 
160.288 
199.819 
175.51*8 
178.ii55 
186.303 
223.072 
230.775 
2l*l*.S82 
255.331* 
256.361 
268.1*01* 
275.11a 
261*.  176 
261.681* 
261*.665 
272.126 
269.920 
278.830 
281.322 
282.939 
278.91*8 


252.1*20 
21*1*.  11*6 
21*0.222 
21*1.239 
236.007 
220.311 
222.055 
200.836 
I8I1.559 
11*7.789 
lll*.933 
11*1.103 
152.1*1*0 
153.893 
198.656 
172.060 
137.179 
21*7.779 
212.899 
189.061* 
183.105 
196.1*76 
181.797 
176.275 
167.  U8 
U5.S81 
156.36I* 
lli2.266 
123.566 
180.31*1* 
90.I187 

97.093 
133.016 
125.51*1* 
158.51*1* 
177.873 
188.773 
260.771* 
265.271 
25U.SU2 
21*8,91*2 
252.639 
260.100 
260.050 
268.960 
273.693 
273.069 
266.922 


cants  per  100  pounda 


2S7,61il 
256.176 
255.721 
256.S6?' 
255.873 
25U.155 
253.616 
252.083 
235.571 
189.936 
151*.  765 

162.322 
188.773 
173.077 
16I1.6U8 
125.725 
95.715 
200,109 
153.312 

125. 5ia* 

93.610 
251.999 
238.187 
238.01*2 
2ljl*.582 
198.365 
233.827 
220.1(56 
199.961* 
21*6.907 
158.253 
153.602 
165.956 
1SI*.620 
110.376 
168.281 
lD2.1i31 
11*2.121 
251*.  101* 

257.877 
212.751* 

179.181 
187.175 
251.558 
251.915 
260.690 
266.801* 
265.675 
258.669 


256.833 
255.721 
256.327 
255.061* 
251*.357 
252.639 
253.781* 
238.911* 
230.1*81* 
2la.09l* 
222.636 
21*6.762 
251.931 
252.771* 
257.995 
25b. 879 
21*1.966 
263.65b 
259.b9b 
256.bb5 
2Sb.727 
23U,55b 
219.875 
211*.352 
198.365 
207.376 
175.518 
lb6.190 
130.288 

207.522 
180.3bb 
155.637 
175.839 
213.0l*b 
181.652 
253.060 
2U0.9b9 
273.053 
277.11*5 
266.bl6 
163.281* 
261.077 
267.915 
271.116 
278.b93 
285.836 
28b.9bb 
275.360 


260.353 
259. 2bl 
259.22b 
258.58b 
257.877 
256.159 
256.681 
253.902 
252.016 
231. 6b7 
196.621 
210.283 
232.229 
221.619 
2b9.523 
212,027 
179.036 
256.311 
2b3.27b 
216.968 
186.012 
253.397 
250.250 
2bb.727 
235.571 
219.727 
217.550 
I89.6b5 
160.288 
181.652 
I86.157 
158.5bb 
132.628 
86.2b6 
126.258 

163.19b 
139.069 
263.873 
265.8bb 
256.6b7 
250.686 
231.066 
256.02b 
259.511 
266.888 
275.107 
273.6b2 
263.755 


28b.38b 
282.838 
282.38b 
283.226 
283.158 
281. 8U 
260.278 
279.739 
277.651 
271.318 
269.633 
266.53b 
270.00b 
265.271 
259.309 
262.b92 
266.720 
25b.306 
257. 8b3 
260. 7bo 
263.536 
279.689 
278.021 
278.173 
279.520 
27b. 568 
280.1*80 
280.UO 
279.571 
285.836 
271.537 
273.693 
276.b55 
27b.989 
271.099 
275.107 
265.608 
268.909 
19b.005 
15b.620 
2b3.27b 
255.11*8 
257.338 
257.911 
209.266 
187.756 

102.213 
230.920 


286.510 
285.0b5 
28b. 590 
285.b32 
285.365 
283.731 
282. b85 
281.659 
279.520 
273.52b 
270.610 
268. 8b2 
272.177 
267.579 
261.616 
263.081 
265,827 
256.611* 
260.151 
260. 7b0 
262,256 
281.626 
279.9bl 
280.093 
281.255 
275.899 
281.811 
280.783 
278.9b8 
28b.9bb 
272.059 
273.069 
275.562 
273.52b 
270.139 
273.6b2 
26b. Ib3 
267.bbb 
213.916 
lla.97S 
2bb.001 
253.683 
255.873 
253.852 
196.621 
152.730 
102.213 

195.895 


287.7bO 
286.27b 
285.820 
286.662 
286.5bb 
28b. 826 
283.71b 
282.75b 
280.666 
27b. 75b 
271.301 
270.071 
273. bo6 
270.b08 
266.80b 
26b.311 
265.103 
262.391 
263.065 
261.970 
259.309 
282,670 
281,171 
280.952 
281.221 

276.  bob 
279,975 

277.  bl5 
27b.653 
278.9b8 
271.756 
270.509 
270.762 
267.225 
26b.5b7 
267.3b3 
258.551 
260.825 

253.700 

183.396 
252.706 
25b.323 
228.886 
178.600 
197.639 
118.51*9 
21b.  6b3 
179.617 
95.9b3 


a/  Cost  estimates  for  dlatances  of  1,220  miles  or  less  are  10.8  per  cent  higher  than  1955  truck  transportation  estinates  at 
these  distances.    Estimates  for  distances  in  excess  of  1,220  rallss  are  found  from  the  following  equation* 

transportation  cost  -  231.3b921  +  0.0l68b3  (distance  in  miles  as  given  in  Table  3). 

b/  Blanks  signify  zero  transportatlco  costs  likllcatlng  that  the  same  point  has  been  chosen  as  both  the  production  and 
consumptioD  point. 
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AFFENDIX  TABIE  T> 

Estimated  Costs  of  'Pranaporting  Frozen  Stravberrles  In  30-Pound  Tins 
Betveen  Selected  Points  In  Froduclne  and  Consuffliog  Regions 
Net  Weight  Basis,  19572/ 


Conaumlng  state 


1  y 


Producing  reglOTi 


^  ^    cents  ^per  100  po\m(j3~ 


I      »     I     16  I 


exico 


Maine 

Hew  Han^shlrs 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Ohio 

Indiana 

Illinois 

Hlehlgan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Delaware 

Maryland 

District  of  Colonbla 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Montana 

Idaho 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Washington 

Oregon 

California 


137.912 
126.351 
122.690 
I29.I1O8 
128.876 
123.960 
101.836 
UJ».293 
IOU.369 
95.223 
133.261 
139.2la 
123.305 
150.93U 
196.2U5 
183.888 
182.559 
231.509 
205.9U5 
202. U9I 
227.870 
12U.225 
117.212 
121.768 
133.926 
126.086 
152.396 
176. 3D» 
200.099 
231.678 
D*0.968 
165.550 
192.126 
219.100 
211.128 
231.678 
231.262 
23U.619 
2lt0.102 
2U6.801 
236.236 
235.1436 
239.239 
2l|6.062 
2U2.027 
250.173 
251.911i 
253.931 
252.299 


205.281 
193.721 
190.133 
196.777 
196. 2U5 
185.615 
173.523 
169.271 
152. 79U 
97.157 
96.387 
80.2U1 
59.2U0 
98.U88 
li*9.07U 
136. U50 
UiO.835 
193.588 
165.550 
155.053 
185.615 
169.005 
155.718 
156.913 
168. 607 
135.121 
181.762 
18U.951 
187. 3U2 
231.139 
n6.2l|6 
U|2.563 
171.530 
189.336 
176.579 
212. 32U 
201.162 
230.338 
23U.635 
2U1.303 
229.731 
227.  (t72 
23U.3U2 
2ta.l6li 
236.529 
2U4.676 
2U6.1»li7 
2U8.U33 
2U7.U01 


170.U67 
161.697 
l66.1»8l 
156.5U) 
150.931* 
137.380 
11*6.1(16 
118.955 
109.952 
11*9.  U72 
165.550 
181*.  951 
170.068 
196.61*1* 
231.61*7 
227.605 
212.988 
236.806 
233.557 
231.878 
233.586 
82.281* 
96.195 
88.560 
61.61*6 
123.827 
69.707 
119.121 
11*6.5U9 
182.692 
I6O.501 
163.159 
170.331* 
203.952 
210.995 
223.618 
233.1*1*9 
231*.  388 
21*5.399 
251.559 
2U1.53U 
239.255 
21*1.981 
21*8.803 
2U6.785 
251*.932 
257.211 
258.690 
255.01*0 


230,785 
223.220 
219.632 
220.562 
215.778 
201.U28 
203.022 
183.622 
168.71*0 
135.121 
105.081 
129.009 
139.371* 
U*0.702 
181.629 
157.312 
125.1*21 
226.51*1 
19l*.651 
172.859 
167.1*11 
179.636 
166.215 
161.166 
152.791* 
123.960 
11*2.961 
130.072 
112.975 
161*.  886 
82.731 

88.770 
121.615 
lll*.783 
11.U.951* 
162.628 
172.593 
238.1*23 
21*2.535 
232.725 
227.605 
230.985 
237.807 
237.761 
21*5.908 
250.235 
21,9.665 
2l*l*.0U* 


235.559 
23U.219 
233.803 
231*.  573 
233. 9U2 
232.371 
231.878 
230.1*77 
215.380 
173.656 
lla.500 
11*8.1*09 
172.593 
158.21*2 
150.535 
lll*.9l»9 

87.511 
182.958 
11*0.171 
UU.783 

85.586 
230.1*00 
217.772 
217.639 
223.618 
181.363 
213.785 
201.560 
182.825 
225.71*1* 
m.6B9 
11*0.1*37 
151.731 
m.367 
100.915 
153.857 

93.651 
129.939 
232.325 
235.771* 
19U.519 
163.823 
171.131 
229.996 
230.323 
238.31*6 
21*3.936 
21*2.905 
236.1*98 


231*.  820 
233.803 
23U.358 
233.203 
232.556 
230.985 
232.032 
218.1*36 
210.729 
220.1*29 
203.551* 
225.6U 
230.338 
231.108 
235.882 
233.033 
221.226 
21*1.057 
237.253 
23U.U65 
232.895 
2U*.l*50 
201.029 
195.980 
181.363 
189.601 
160.501 
133.660 
119.121 

189.73^^ 

161*.  886 

11*2.297 

160.767 

191*.  781* 

166.082 

231.370 

220.296 

21,9.650 

253.392 

21*3.582 

21*0.718 

238.700 

2l,l*.953 

21*7.879 

251*.  621* 

261.338 

260.522 

251.760 


238.038 
237.022 
237.006 
236.1*21 
235.771, 
23lj.20l* 
23l,.68l 
232.11*0 
230.1*15 
211.792 
179.768 
192.259 
212.32li 
202.623 
228.136 
193.853 
163.690 
23!*.3lj2 
222.1*22 
198.371 
170.068 
231.678 
228.800 
223.751 
215.380 
200.896 
198.903 
173.390 
11*6.51*9 
166.082 
170.201 
lIil*.95U 
121.260 
78.853 
II5.I136 

11*9,206 
1^7.11*9 
21*1.257 
21*3.059 
231*.  650 
229.199 
211.261 
23U.O8O 
237.268 
2l,l,.013 
251.529 
250. 189 
21*1.11)9 


259.937 
258.597 
258.181 
258.951 
258.890 
257.658 
256.256 
255.761* 
253. 85U 
21*8.061* 
2U6.52U 
21*3.690 
2lt6.862 
21)2.535 
237.083 
239.991* 
21)3.859 
232.510 
235.71*1* 
238.392 
21*0.91*9 
255.717 
251*.  193 
25U.331 
255.563 
251.036 
256.U)l 

256.102 

255.610 
261.338 
21*8.261* 
250.235 
252.761 

251.1*21 

21*7.863 
251.529 

21*2.81)3 
21*5.861 
177.377 
lUl.367 

222.1)22 
233.280 
235.282 
235.805 
191.329 
171.663 

93.1*52 
211.128 


261,951) 
260,615 
260,199 
260.969 
260.907 
259,1*13 
258.271) 
257.519 
255.563 
250.081 
2U7.1a7 
21*5.800 
21)8.81)9 
2l)l,.61)5 
239.193 
21)0.533 
21)3.01)3 
23li,6l9 
237.853 
238.392 
239.778 
257,1)88 
255.91*8 
256.087 
257.150 
252,252 
257.658 
256.718 
255.01)0 
260.522 
21*8.71)1 
21)9.665 
25l.9l)l* 
250. 081 
21*6.986 
250.189 
21)1.503 
2l)I).522 
195.581 
129.806 
223.087 
231.91)0 
233.91)2 
232.091* 
179.768 
139.639 
93.1)52 

179.101* 


263,079 
261,739 
261,323 
262.093 
261.935 
260,1)11* 
259.398 
258.520 
256,611 
251.205 
21)8.01,8 
21)6.921* 
21*9.973 
21*7.232 
21)3.936 
2la.657 
21)2.381 
239.902 
21*0.518 
239.517 
237.083 
258.1)1)3 
257.073 
256.872 
257.119 
252,711* 
255.979 
253.638 
251.113 
255.01)0 
2U8.1*6!) 
21*7.321) 
21)7.555 
21)1).  321 
21*1.873 
2l4l).l)29 
236.390 
238.1)69 
231.955 
167.677 
231.01)7 
232.525 
209.267 
163.292 
180.699 
108,753 
196,21)5 
161),  222 
87.720 


a/  Cost  ostljnates  for  distances  of  1,220  miles  or  less  are  10.8  per  cent  higher  than  1955  truck  transportation  estUnates  at 
these  distances.    Estimates  for  distances  in  excess  of  1,220  miles  are  found  from  the  following  equations 

transportation  cost  -  211.51931*  +  O.OI5I1OO  (distance  In  miles  as  given  In  Table  3)- 

b/  Blanks  signify  lero  transportation  costs  indicating  that  ths  sane  point  has  been  chosen  as  both  the  production  and 
cansumption  point. 


